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CHAPTER 

General Information 1 



INSPECTION OF SHIPMENT 

The computer and its accessories are shipped in several containers. When the shipment arrives, check 
the carrier's papers and verify that all containers have been received. 

If damage to a shipping carton is evident, or if a carton is water-stained, ask the carrier's agent to be 
present when the carton is opened. 

When ready to unpack the shipment, open the cartons and locate the looseleaf binder containing the 
System Support Log for the computer system. One of the items in this binder is a list of everything 
that was shipped. 

Unpack the cartons and inspect each item for external damage. Look for broken controls, dented 
corners, bent panels, scratches, broken circuit cards, bent connector pins, and loose or broken 
electrical components. Also check the rigid foam-plastic cushioning material (if used) for signs of 
deformation that could indicate rough handling during transit. 

Open all module covers and swing out the power supplies which are mounted in the back of the 
equipment bays. Check for loose parts or other signs of damage. 

If the above procedure reveals any damage to the computer or its accessories, follow the damage 
claim procedure described under "Claims" later in this chapter. 



SYSTEM INVENTORY 

A minimal HP 3000 Computer System includes three equipment bays, a magnetic tape unit, a disc 
drive, and a set of maintenance panels mounted in a system display desk. A console device (tele- 
printer or CRT terminal) is also included unless it is to be supplied by the customer. The disc drive 
may be a rack-mounted HP 7900A or 2660A Disc Drive or a free-standing HP 2888A Disc File. The 
equipment bays contain all CPU electronics, all necessary power supplies, the magnetic tape unit, 
and (if present) the HP 7900A or 2660A Disc Drive. 
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Larger systems may also include line printers, card readers, paper tape readers, paper tape punches, 
plus additional console devices, disc drives, and magnetic tape units. 

A set of paper tapes and magnetic tapes is delivered with the computer system. The paper tapes 
contain the micro-diagnostics and the magnetic tapes contain all other applicable software. Source 
listings and documentation for the micro-diagnostics and ROM microcode are provided in the form 
of hard-copy. Source listings for all other applicable software are provided in the form of microfiche. 
A microfiche viewer is automatically included in the original computer system shipment. 

Besides this installation manual, the following documents are also delivered with the computer 
system: 

• All applicable diagnostic manuals. 

• All applicable system software manuals (driver manuals, an HP 3000 Multiprogramming 
Executive (MPE) Operating System reference manual, an HP 3000 MPE Console Operator's 
Guide, an HP 3000 System Manager/Supervisor manual, an HP 3000 Systems Programming 
Language (SPL) Interpreter reference manual, an HP 3000 FORTRAN reference manual, and/or 
an HP 3000 COBOL reference manual). 

• All applicable operating and service manuals. 

• All applicable subsystem maintenance manuals. 

• A System Support Log for the particular computer system. 

• A set of detailed diagrams for the computer system. 

A detailed inventory list for the computer system is contained in the System Support Log. 



CLAIMS 

If the computer is incomplete or damaged when received, notify the nearest Hewlett-Packard 
Electronic Sales and Service Office (HP Electronic Sales and Service Offices throughout the world 
are listed in the Appendix of this manual). If the damage occurred in transit, notify the carrier also. 
Hewlett-Packard will arrange for replacement or repair without waiting for settlement of claims 
against the carrier. In the event of damage in transit, retain all packaging materials for inspection. 
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CPU Assembly 2 



THE EQUIPMENT BAYS 



General Description 

The HP 30390A Cabinet (figure 2-1) is a single-bay, all-aluminum, sheet metal cabinet used to house 
electronic units of the HP 3000 Computer System. 

The cabinet has mounting strips to receive equipment with EIA standard 19-inch mounting flanges. 
The mounting strips run the entire height of the equipment bay, both in front and in the rear. 

Front and rear cabinet doors are included. The front doors are segmented, five being required to 
completely close the front of the cabinet (or four and one blower cover). The hinges of the doors 
attach to the mounting strips. All of the doors have locks to prevent access by unauthorized per- 
sons. For convenience, one key will fit the locks on all of the doors. 

The cabinet is supported by four casters, one on each corner of the cabinet. Four leveling jacks, one 
on each corner, provide a means of leveling and stabilizing the cabinet after it has been placed in a 
permanent location. Eyebolts may be attached temporarily to the top of the cabinet to serve as 
lifting points. 

The cabinet has two ventilation and three power options. In both ventilation options, ambient air 
is taken into the cabinet near the bottom of the equipment bay, and forced upward, through, and 
around the equipment. The heated air is expelled through slots in the top cover and in the upper 
four inches of the rear door. The three power options are physically the same, differing only in 
the strapping of the input terminal block to accommodate the various types of primary power 
sources. 

Two or more cabinets can be bolted and wired together to form a multi-bay cabinet. The cabinet, 
whether one or any number of bays wide, is equipped with an EMERGENCY OFF (power shut- 
down) switch. The switch is located on the right-most bay (as you face the front of the bays) and, 
when pressed, causes input ac power to all bays to be interrupted. 
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FRONTVIEW 



Figure 2-1. HP 30390A Cabinet 



Identification 

The cabinet has an identification label affixed to the right side of the rear of the base. The label is 
the metallic, press-on type. The cabinet model number (30390A) is the top entry on the label. Also 
on the label are the serial and option numbers of the cabinet. 



SERIAL NUMBER. Each cabinet is uniquely identified by a 9-digit, single-letter serial number 
{tytytytyAtytytytyty). The first four digits are a serial-number prefix used to identify the version of the 
HP 30390A Cabinet. This prefix does not change from one cabinet to another unless the cabinets 
are different versions. The letter identifies the country in which the cabinet was manufactured 
("A" indicates the United States). The last five digits identify the particular cabinet. 



OPTION NUMBER. The option number of the cabinet is marked on the bottom of the identifica- 
tion label. When optional features are supplied for installation in the field, the appropriate option 
number should be entered in place of the existing number. 

For definition of option numbers, refer to table 2-1, or request the nearest HP Electronic Sales and 
Service Office to furnish a list of optional features for the 30390A (HP Electronic Sales and Service 
Offices throughout the world are listed in the Appendix of this manual). 



Table 2-1. Cabinet Options 



Option No. 


Description 


001 


Adds a 1 15-volt and a 230-volt service strip. 
Exchanges blower for lower-capacity fan. 


002 


Adds a 230-volt service strip, an EMERGENCY OFF switch, and a dc 

enable switch. 

Exchanges Power Distribution Unit (PDU) for Power Control Module 
(PCM) strapped for power input of 120/208 volts ac, 3 phase, 60 
hertz. 


015 


Same as option 002 except that the PCM is strapped for 230 volts ac, 
1 phase, 50 hertz. 


025 


Same as option 002 except that the PCM is strapped for 120/240 volts 
ac, split phase, 60 hertz. 


Note: There is no 115-volt service strip in option 001 cabinets which are associated 
with an option 015 main bay. 
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Specifications 

Cabinet specifications are shown in table 2-2. 



Table 2-2. Specifications 



DIMENSIONS AND WEIGHT 

Height 60 inches ( 1 . 524 meters) 
Width 21-1/4 inches (0.54 meters) 
Cabinet Depth 30 inches (0.762 meters) 
Base Depth 42-1/4 inches (1.073 meters) 


VENTILATION 

Air Flow 


Standard: 610 cu. ft. (17.3 cu. m.) per min. 
Option 001 : 575 cu. ft. (16.3 cu. m) per min. 


POWER REQUIREMENTS 

Option 002 1 20/208 Vac, 3 phase, 60 Hz, 30A 
Option 015 230 Vac, 1 phase, 50 Hz, 30A 
Option 025 120/240 Vac, split phase, 60 Hz, 30A 


POWER CONDUIT 


Standard 1-1/4 inch trade-sized flex conduit (supplied by customer) 


GROUNDING 
PROVISION 


All options have provision to receive an earth grounding wire in 
addition to the neutral wire of the power source. 



Detailed Description 

This section contains detailed information pertaining to structural, environmental, and electrical 
features, and to multi-bay configurations of the cabinet. 



STRUCTURAL FEATURES. The structural features of the cabinet include the cabinet frame, a 
set of front and rear doors, mounting strips, casters and eyebolts, leveling jacks, a base extension, 
and equipment slides. 



Frame. The cabinet has an all-aluminum structure, consisting of sheet metal panels attached to a 
supporting frame. The frame consists of four extruded columns bolted between a base plate and 
a top frame. The overall dimensions of the cabinet are shown in figure 2-2. 
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Figure 2-2. Overall Cabinet Dimensions 
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Doors. The cabinet has both front and rear doors. The rear doors open out and to the operator's 
right, while the front doors open out and to the operator's left Each door has a lock to prevent ac- 
cess by unauthorized persons. For convenience, one key will fit all locks. All of the doors are at- 
tached to the hinges by means of spring-loaded hinge pins, permitting rapid removal for mainte- 
nance purposes. 



Mounting Strips. The cabinet has mounting strips on each side of the equipment bay, both in front 
and in the rear. The mounting strips consist of short lengths of zinc-plated steel, dropped into a 
channel in each of the extruded columns (figure 2-3). The strips are drilled and tapped for standard 
10-32 machine screws. Each column has seven 7-inch lengths on the bottom, topped with two 
1 3/4-inch lengths. Figure 2-4 shows the hole spacing in the mounting strips, and the available equip- 
ment space. Equipment is mounted inside the cabinet by securing the equipment mounting flange 
(standard 19-inch only) to the mounting strips with 10-32 machine screws. The hinges of the front 
doors are placed directly over the equipment mounting flange and secured to the mounting strips 
(sandwiching the flange). The front doors may be left off, if desired, to expose the front panels of 
the equipment. 



Casters and Eyebolts. The cabinet may easily be rolled over a smooth, flat surface on four casters. 
Where surface conditions make rolling impractical, the cabinet base is sturdy enough to permit 
lifting by a forklift. The cabinet may also be lifted by an overhead hoist, by means of four eye- 
bolts. Eyebolts do not come as part of the cabinet, but the cabinet is equipped to accommodate 
them. The four 3/4-inch bolts that secure the top frame to the columns are internally drilled and 
tapped (figure 2-5) to receive a 3/8-16 UNC bolt. After removing four hole plugs in the top cover, 
eyebolts may be easily threaded into the four frame bolts and used as lifting points. 



Leveling Jacks. Once placed in a permanent location, the cabinet must be leveled and stabilized by 
means of four leveling jacks. One jack is located in each corner of the cabinet base. The jacks are 
threaded into the cabinet base. The bottom of the threaded portion is hexagonal, permitting the 
use of a wrench to extend or retract the jack. 



Base Extension. The cabinet base extends approximately 1 foot in front of the rest of the frame. 
This permits slide-mounted equipment to be extended for maintenance without danger of tipping 
the cabinet. The cabinet comes with the top of the base extension carpeted (for appearance). If 
desired, the customer can replace this with different carpet or with tile. 



Equipment Slides. The cabinet does not come equipped with equipment slides. However, the ex- 
truded cabinet columns have slots running their entire length, to which standard equipment slides 
can easily be attached. Ordinary angle-iron (or aluminum) support strips can also be attached to 
these slots when the weight of the equipment is too great to be supported by the mounting flanges 
alone. 
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Figure 2-3. Mounting Strips 
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Figure 2-4. Available Mounting Space 
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Figure 2-5. Eyebolt Insertion, Side View 
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ENVIRONMENTAL FEATURES. The cabinet comes with one of two cooling options: auxiliary 
cooling (standard cabinet) or option 001 cooling. In either case, air is pulled through a filter into 
the bottom of the cabinet and expelled through slots in the top cover and the upper portion of the 
rear door. 



Auxiliary Cooling. The standard cabinet and the option 002, 015, and 025 cabinets have a blower 
(figure 2-6) mounted just behind the bottom front door. The cabinet door on each of the options 
have a grille in place of the normal solid panel. The grille has no lock, but is held in place magnetic- 
ally. The blower case has a deflection plate at the rear that directs the air upward toward the equip- 
ment. The rated capacity of the blower is 800 cubic feet per minute (cfm). 



Option 001 Cooling. In the option 001 cabinet, the blower is replaced by a fan mounted at the 
bottom rear of the cabinet, below the rear door. The fan is rated at 400 cfm. 




riE 



J5-^ 



T3T 




AUXILIARY COOLING 

(OPTION 002,015 
AND 025 CABINETS) 



33 C2T 

OPTION 001 COOLING 



Figure 2-6. Cooling Options 
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ELECTRICAL FEATURES. The electrical features of the cabinet include a power control module 
or a power distribution unit, service strips, an EMERGENCY OFF (power shutdown) switch, and a 
SYSTEM DC POWER switch. 



Power Control Module. The option 002, 015, and 025 cabinets each have a power control module 
(PCM) through which power is applied. The PCM is located in the rear of the cabinet, just below 
the rear door. The three power options are physically identical except for the input terminal board 
strapping within the PCM. The options, and their respective type of power source, are as follows: 



a. Option 002 

b. Option 015 

c. Option 025 



120/208 volts, 60 hertz, 3 phase, 4 wire plus earth wire. 
230 volts, 50 hertz, 1 phase, 2 wire plus earth wire. 
120/240 volts, 60 hertz, split phase, 3 wire plus earth wire. 



Note: For the rest of this section, statements concerning the option 002 
cabinet also apply to the option 015 and 025 cabinets. 



For a complete description of the PCM, including maintenance instructions and diagrams and a re- 
placeable parts list, refer to the HP 30330A Power Control Unit and Power Control Module Mainte- 
nance Manual, part number 30330-90001. 



Power Distribution Unit. The option 001 cabinet has a power distribution unit (PDU) through 
which power is applied. The PDU consists of a terminal block and two fuses housed in a metal 
case. The PDU is located in the rear of the cabinet, just above the bottom of the rear door. The 
option 001 cabinet, and therefore the PDU, is only used in multi-bay configurations, and the PDU 
receives its ac power from the PCM in the main equipment bay (or from a power control unit, to 
be discussed later). 



Service Strips. The option 001 cabinet has two service strips. One strip has ten CEE-22 230-volt 
receptacles while the other strip (mounted on the left front column) has eight standard 115-volt 
receptacles. The strips are wired to the PDU and are fuse-protected. 

The option 002 cabinet has one service strip (mounted on the left front column) with ten CEE-22 
230-volt receptacles. The strip is wired to the PCM and is fuse-protected. 



EMERGENCY OFF Switch. The option 002 cabinet has an EMERGENCY OFF pushbutton switch, 
located in the front upper right corner (in the right end of the nameplate). When pressed, it applies 
+24 volts dc to a trip coil in the PCM power input circuit breaker, causing the breaker to open. The 
+24 volts is provided by a dc power supply that is part of the PCM. 
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SYSTEM DC POWER Switch. The option 002 cabinet also has a SYSTEM DC POWER switch as- 
sembly, located in the front upper left corner (behind the CPU module door). The switch assembly 
consists of a two-position toggle switch and an indicator lamp. The switch and the lamp are wired 
to the CPU module dc power supply. All dc power supply control lines in the system are also 
wired, in parallel, to the CPU module power supply, The switch and lamp provide on-standby con- 
trol and indication for the system dc voltage. 



MULTI-BAY CONFIGURATIONS 

Two or more cabinets can be physically bolted together to form a multi-bay cabinet. Configura- 
tions of any number of bays may be obtained. In the HP 3000 Computer System, the minimum 
configuration is three bays. The multi-bay configurations have unique structural and electrical 
features. 



Structural Features 

When two cabinets are joined together, the side panels on the mating faces are removed. When de- 
sired, they may be replaced by two flat, sheet-metal air covers to provide separation of cooling air 
for each bay. The air covers have holes to permit the passage of power and signal cables between 
the bays. 

The cabinets are joined to one another by bolting the bases and the top frames together. The small 
space between the cabinets, caused by slightly wider bases, is filled by foam rubber strips. The strips 
are located between the front and rear columns, the top covers, and the upper part of the bases. 
Spacers are used between the top frames due to their narrower width. All the hardware and other 
parts necessary to join two cabinets are contained in the cabinet assembly hardware kit, part num- 
ber 30390-60010. 



Electrical Features 

When two or more cabinets are joined, an option 002 cabinet is used as the main (rightmost) bay 
and option 001 cabinets are used for the rest of the bays. The bays are referred to by number. As 
you face the front of the cabinet, bay #1 (the main bay) is on the right, bay #2 is the next bay to 
the left, and so forth. An option 002 cabinet is used as the main bay because it contains a PCM 
through which the primary power must be routed. The option 001 cabinets contain only a power 
distribution unit (PDU). The PDU in each option 001 cabinet distributes and controls power to 
that bay only. Distribution is by means of service strips connected to the PDU, and control is by 
means of fuses. There is one service strip with standard 115 volt receptacles and one with CEE-22 
230 volt receptacles. 

A multi-bay configuration of any length with just one PCM is limited to a total current draw of 30 
amperes per phase. If the equipment to be housed within the bays will draw more than 30 amperes, 
one of the PDUs will have to be replaced by an HP 30330A Power Control Unit (PCU). A PCU, 
like a PCM, has a circuit breaker designed to handle 30 amperes per phase. If the current requirments 



exceed 60 amperes, two PCUs will be required; if the current requirements exceed 90 amperes, 
three PCUs will be required; and so forth. The power requirements for the entire multi-bay con- 
figuration is thereby segmented, and each PCU, like the PCM, is independently connected to the 
primary power source. When a PCU is used, it is mounted in place of the fan assembly which is 
moved to the front of the cabinet. 

The main differences between a PCU and a PCM are that the PCU has no +24 volt power supply 
and that the PCU has provision for supplying power to disc peripherals in addition to service 
strips. However, the PCU, like a PCM, does have a trip coil in its circuit breaker. The trip coils 
in the PCM and in all PCUs of a multi-bay configuration can be wired in parallel to the EMER- 
GENCY OFF switch on the main bay. In such a case, pressing the EMERGENCY OFF switch 
causes all the breakers in the configuration to trip. 

For a complete description of the PCU, refer to the HP 30330A Power Control Unit and Power 
Control Module Maintenance Manual, part number 30330-60001. 



Installation 

This section contains information about installing an HP 30390A Cabinet. 



SITE REQUIREMENTS. The power source, power conduit, and space requirements of the cabinet 
are as follows: 



Power. One of three types of power are required for the cabinet: 

a. 120/208 volts, 60 hertz, 3 phase, 4 wire plus earth wire (option 002). 

b. 230 volts, 50 hertz, 1 phase, 2 wire plus earth wire (option 015). 

c. 120/240 volts, 60 hertz, split phase, 3 wire plus earth wire (option 025). 



Power Conduit. The means used to connect the cabinet to the power source must be furnished by 
the customer and must comply with local electrical codes. The minimum wire size recommended 
is number 8 AWG. The absolute minimum is number 10 AWG. The wires should be terminated 

Willi uimipeu VL suiueieu iilig -lugs iui uOiiiicCi/ivjii lu lIIc iiiic nibcx m liic r v^ivx/i. v^w. uiauuaiu 

1 1/4-inch trade-sized conduit should be used to bring the wires to the cabinet. For ease of main- 
tenance, the last three or four feet should be flexible conduit. 



Space. A location for the cabinet should be selected that will afford adequate space for the doors 
to be fully opened. Refer to figure 2-2 for radius and angle of door swing. 
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INSTALLATION PROCEDURES. There are three procedures for multi-bay installation. The first 
is used to connect the PCM in bay #1 to the main power. The second is used to add a cabinet to an 
existing cabinet (or configuration). The third is used for PCU installation. When the third proce- 
dure is used, steps a through u of the cabinet addition procedure should have been performed first. 



Connecting the PCM to the Main Power. When installing an HP 3000 Computer System, the PCM 
which is housed in bay #1 must be connected to the main power. The procedure for doing so is as 
follows: 

a. Remove the large and small panels from the PCM by removing eight screws, filler washers, and 
cup washers. 

b. Ascertain the type of power available to the cabinet and verify that factory PCM strapping 
connections are correct (refer to table 2-3). 

c. Make power input connections to the PCM in accordance with figure 2-7. 

Note: The following step is to be performed only by the customer's 
electrical contractor. 



d. Ensure that power mains are turned off. Connect other end of power input wires to power 
mains. Upon completion, turn on power mains. 

e. (Option 002 only). Using a suitable voltmeter, verify 208 volts ac between each pair of phases 
(A, figure 2-7) and 120 volts ac between each phase and neutral. 

f. (Option 015 only). Using a suitable voltmeter, verify 230 volts ac between phase A and 
neutral (B, figure 2-7). 

g. (Option 025 only). Using a suitable voltmeter, verify 240 volts ac between phases A and B 
(C, figure 2-7) and 120 volts ac between each phase and neutral. 

h. Verify that the EMERGENCY OFF lamp lights (if the lamp does not light, attempt to turn 
it on by pressing and releasing the EMERGENCY OFF switch). 



Caution: When the EMERGENCY OFF circuit is properly wired, 
the EMERGENCY OFF lamp will illuminate as soon as 
the main power is applied to the cabinet. Damage to the 
cabinet could occur if the EMERGENCY OFF circuit is 
not operable. 



2-14 



en 



CONDUIT 
ACCESS HOLE 

A 



EARTH 



NEUT 



• PCM/PCU 




INPUT 

TERMINALS 

LOCATION 




A. OPTION 002 



-PHASE A 



NEUT. 



EARTH 



EARTH 



NEUT 




PHASE B 



PHASE A 




-PHASE A 



B. OPTION 015 



C. OPTION 025 



Figure 2-7. Power Input Connections to PCM or PCU 



Set the circuit breaker to the ON (up) position and verify that: 

• the blower is operating. 

• the voltage at the CEE-22 receptacles on the service strip is 208 volts ac ± 10% (option 
002), 230 volts ac ± 10% (option 015), or 240 volts ac ± 10% (option 025). 

Press and release the EMERGENCY OFF switch and verify that: 

• the EMERGENCY OFF lamp goes out. 

• the blower ceases operation. 

• the circuit breaker has tripped to the off (down) position. 

Press and release the EMERGENCY OFF switch to enable resetting the circuit breaker. 

Table 2-3. PCM Strapping Connections 



Terminal 
Block 


Option 002 

(120/208V, 

3 PH, 60 Hz) 


Option 015 

(230V, 1 PH, 

50 Hz) 


Option 025 
(120/240V, 
1 PH, 60 Hz) 


TB1 
TB1 
TB1 
TB2 


1 to 4 

3 to 4 

4 to 5 
4 to 5 


2 to 3 
5 to 6 

5 to 6 


1 to 2 

3 to 4 

4 to 5 
4 to 5 



Adding a New Bay. To add one cabinet to another, proceed as follows: 

Note: In the following procedure, steps flagged with "(B)" are to be 
performed on both cabinets. The numbers in parentheses refer 
to callouts in figure 2-8. 



a. Locate the new cabinet next to the cabinet to which it is to be joined. 

b. Using a suitable wrench, lower the leveling jacks of the new cabinet until the weight of the 
cabinet is off the casters. 

c. (B) Remove base cover (21) by removing two screws (20) from front. 

d. (B) Remove access plate (13) nearer mating side by removing two screws (12). 




Figure 2-8. Multi-Bay Configuration, Assembly Details 
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e. (B) Remove rear door. 

f. (B) Remove front and rear nameplate holders (23) by removing two screws (22) from each. 

Note: In figure 2-9, the side panels to be removed in step g are not 
shown. Opposite panel on one of the cabinets is shown for 
general identification purposes. 

g. (B) Remove side panel (7) from mating side by removing six screws (6). 

h. If desired, install air covers. 

i. Affix bottom foam strip (17) to the base of the new cabinet. (Align the lower edge of the 
strip with the top ridge that runs horizontally about half way up on the side of the base. The 
ends of the strip should extend equally beyond the inside edge of the columns). 

Note: The foam strips used between cabinets have a pressure-sensitive 
adhesive on one side. Peel the paper backing from the adhesive 
immediately prior to affixing the strip to the cabinet. 



j. Affix the front and rear foam strips (4) to the columns of the new cabinet. (The outer edges 
of the strips should be in the same position as the edges of the side panel were in prior to 
removal. The bottom of the strips should align with the bottom edge of the bottom strip.) 

k. Affix the top foam strip (24) to the edge of the top cover of the new cabinet. Center the 
strip between the front and rear strips. 

1. Adjust the leveling jacks on the mating side of the new cabinet until the bolt holes (15) in the 
sides of the bases are aligned vertically. 

m. Adjust the leveling jacks on the non-mating side of the new cabinet until the cabinet is once 
again level. (Repeat steps 1 and m as necessary.) 

n. Remove the hole covers (16) from the mating side bolt holes. Bolt the two bases together 
with two bolts (14), two lock washers (18), and two nuts (19). Tighten finger tight only. 

Note: If both cabinets were properly leveled, the holes at the top of the 
cabinets will now be aligned. If the holes are not aligned, adjust 
the leveling jacks to align them. 



o. Bolt the two top frames together with two bolts (5), two spacers (3), and two nuts (2). 
Tighten finger tight only. 

p. Set the foam strip covers (1) into place. 



q. Tighten the two bolts joining the bases and the two bolts joining the top frames. (Use a 
socket wrench with a ratchet handle, or equivalent.) 

r. (B) Replace the access plate at the rear of the base. 

s. (B) Replace the front and rear nameplate holders. 

t. (B) Replace the rear door. 

(B) Replace the base cover. 



u. 



v. 



Remove the access plate (10) from the PDU (11) by removing two screws (8) and two lock- 
washers (9). 



w. Ascertain the type of power available to the cabinet and the position of the new cabinet 
relative to the PCM (or PCU) from which the PDU will draw current; make the strapping 
connections to the new PDU in accordance with table 2-4. 

x. Connect the cable attached to the new PCU to the PDU, PCM, or PCU (as applicable) in the 
mating cabinet in accordance with table 2-5. 

y. Replace the access plate removed in step v. 



Table 2-4. PDU Strapping Connections 





120/208 Vac 
30 60 'v (002) 


230 Vac 
50M015) 


120/240 Vac 
10 60^ (025) 


Bay position 
relative to 
PCM and PCU 
(e.g., PCM, 
PCU = 1) 


2,5,8, 
1 1 , etc. 


3,6,9, 
12, etc. 


4,7,10 
13, etc. 


2,3,4, 
5, etc. 


2,4,6, 
8, etc. 


3,5,7, 
9, etc. 


Strapping at 
TB1 


2-3 

4-5 
6-7 
8-9 
9- 10 


1 -2 
4-5 
7-8 
8-9 

10-11 


1 -2 

3-4 
6-7 
8-9 
9- 10 


1 -2 
5-6 
9- 10 


1 -2 
3-4 
6-7 
7-8 
9- 10 


1 -2 
3-4 
6-7 
8-9 
9- 10 
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Figure 2-9. HP 30390A Cabinet (Option 001), Replaceable Parts 
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Table 2-5. PDU Installation Wiring 



Wire 


PDU 


PCM 


PCU 


BLACK 


TB1-1 


TB3-6 


TB2-3 




RED 


TB1-3 


TB3-7 


TB2-4 




ORANGE 


TB1-5 


TB3-8 


TB2-5 




WHITE 


TB1-12 


TB3-9 


TB2-6 




GREEN/YELLOW 


EARTH BUS 


EARTH BUS 


EARTH BUS 





PCU Installation. When required, add a PCU to a newly added cabinet as follows: 



Warning: Connecting the power cable to the power mains is to be 
left until last to minimize danger due to accidental main 
power turn-on. 



a. Disconnect the fan power cord from the service strip. 

b. Remove the fan mounting panel (7, figure 2-9) by removing eight screws, lockwashers, and 
flat washers. 

c. Remove the bottom front door (grille) from the cabinet by pulling the door open at the 
right side and removing two screws, lockwashers, and flat washers from the hinge assembly. 
Also remove the latch bracket from the right mounting strip by removing two screws, lock- 
washers, and flat washers. 

d. Attach the fan assembly to the mounting strips at the bottom front of the cabinet with the 
same hardware removed in step b, but leave the middle two holes on each mounting flange 
open. 

e. Replace the door and latch bracket removed in step c by attaching them to the mounting 
strips, sandwiching the fan assembly mounting flanges between the door and latch bracket 
and the mounting strips. 

f. Reconnect the fan power cord to the service strip. 

g. n,efliuV6 Ule DiaflK pafltJI ^5, ligLue £-z>) uy leuiuviiig iuui bucvvb, lujj vvaaiicia, auu unci uup 

washers, 
h. Mount the PCU in the space formerly occupied by the fan assembly. (Mounting hardware is 

i. Remove the large and small panels from the PCU by removing eight screws, filler washers, and 
filler cup washers. 
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Caution: Ensure that the strapping is correct. Units to be 
housed within the cabinet can be damaged by 
wrong voltage on the connector assemblies. 



j. Ascertain the type of power available to the cabinet and verify that factory PCU strapping con- 
nections are correct (refer to table 2-6). 

k. Make power input connections to the PCU in accordance with figure 2-7. 

1. Remove terminating plug P2 from J2 of the PCM (or of the last added PCU, as applicable) and 
mate it with J2 of the new PCU. 

m. Connect J2 of the PCM (or of the last added PCU, as applicable) to Jl of the new PCU by 
means of the interconnecting cable (figure 2-10) supplied with the new PCU. 

n. Remove the access plate from the PDU. 

o. Disconnect the service strip leads from the PDU and reconnect them to the new PCU in ac- 
cordance with table 2-7. (This step is not applicable if the PCU is added exclusively to pro- 
vide power to disc drives.) 

Note: The following step is to be performed only by the customer's 
electrical contractor. 



p. Ensure that the power mains are turned off. Connect the other end of the power input wires 
to the power mains. Upon completion, turn on the power mains. 

q. (Option 002 only) Using a suitable voltmeter, verify 208 volts ac between each pair of 
phases (A, figure 2-7) and 120 volts ac between each phase and neutral. 

r. (Option 015 only) Using a suitable voltmeter, verify 230 volts ac between phase A and 
neutral (B, figure 2-7). 

s. (Option 025 only) Using a suitable voltmeter, verify 240 volts ac between phases A and B 
(C, figure 2-7) and 120 volts ac between each phase and neutral, 

t. Verify that the EMERGENCY OFF lamp lights. (If the lamp does not light, attempt to turn 
it on by pressing and releasing the EMERGENCY OFF switch.) 

Caution: When the EMERGENCY OFF circuit is properly 

wired, the EMERGENCY OFF lamp will illuminate 
as soon as the main power is applied to the cabinet. 
Damage to the cabinet could occur if the EMER- 
GENCY OFF circuit is not operable. 
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Figure 2-10. PCU-to-PCU/PCM Interconnecting Cable 



u. If the EMERGENCY OFF circuit is working properly, set the circuit breaker on the new PCU 
to the ON (up) position and verify that: 

• the fan is operating. 

• the voltage at the rear service strip is 120 volts ac ± 10% (this is not applicable if the 
main bay is an option 015 cabinet). 

• the voltage at the front service strip is 208, 230, or 240 volts ac ± 10% for options 002, 
015, or 025, respectively. 

v. Press and release the EMERGENCY OFF switch on the front of the main bay and verify that 
the circuit breaker on the new PCU has tripped to the off (down) position. 

w. Press and release the EMERGENCY OFF switch to enable resetting of the circuit breaker. 
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Table 2-6. PCU Strapping Connections 



Terminal 
Block 


Option 002 
(120/208V, 
3PH,60Hz) 


Option 015 

(230V, 1 PH, 

50 Hz) 


Option 025 
(120/240V, 
1 PH, 60 Hz) 


TB1 
TB1 
TB1 
TB1 


1to2 
4to5 
6to7 
9 to 10 


2 to 3 
3to4 
7to8 
8to9 


1to2 
4to5 
5to6 
9 to 10 



Table 2-7. Service Strip Wiring to PCU 



Service 
Strip 


Wire 


Terminal 


115V 


BLK 
WHT 
GRN-YEL 


TB2-1 

TB2-6 

EARTH BUS BAR 


230V 
(CEE-22) 


BRN 
BLU 
GRN-YEL 


TB2-1 

TB2-2 

EARTH BUS BAR 


Note: There is no 115-volt service strip in option 001 cabinets which are 
associated with an option 015 main bay. 



MEMORY ADD-ON 

Add-On Shipment Inventory 

A memory add-on shipment includes some combination of the following: 

• Zero to three HP 30005A Module Control Units (MCUs) 

• Zero to four HP 30006A 8K Core Memory Stack Printed-Circuit Assemblies (PCAs), part 
number 30006-60002 
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• Two Memory Configuration Hoods 

• One Set of Terminators and Flat Cables 

• One Set of Detailed Diagrams for the HP 30005A and/or HP 30006A 

Each HP 30005A Module Control Unit consists of two PCAs: a Load PCA, part number 30005- 
60001, and a Memory Data/Control PCA, part number 30005-60002. Later in this chapter a 
separate PCA, called the MCU PCA, must also be discussed. To avoid confusion when referring to 
one or the other, the following convention will be used. The HP 30005A MCU will be referred to 
as fMCU whereas the MCU PCA will be referred to merely as the MCU PCA. 

The part numbers of the Memory Configuration Hoods vary according to which memory option is 
being installed. The part numbers are shown in table 2-8. 

The part numbers of the set of terminators and flat cables are shown in the legend to figure 2-14. 

Table 2-8 summarizes the hardware which is delivered for each memory upgrade. 

The detailed diagrams are included only when the associated PCAs are shipped. 



General Add-On Procedure 

The memory add-on procedure comprises the following three general tasks: 

1. S-BUS, MCU, and IOP Reconfiguration. Removing the S-BUS, MCU, and IOP PCAs from the 
top card cage of bay #1, changing the switch and jumper settings on the PCAs, reinstalling the 
PCAs in the card cage, and verifying that the proper memory configuration hoods are installed 
on the front edge of the S-BUS and IOP PCAs. 

2. Memory PCA Reconfiguration. Removing the memory stack PCAs from all affected slots in 
the second (and third, if necessary) card cages of bay #1, changing the switch and jumper 
settings on the removed stack PCAs, verifying the switch and jumper settings on all new stack 
PCAs, installing the stack PCAs in the card cage(s), and reconnecting the flat cables to the PCAs. 

Note: If the memory configuration is being changed from 1 to 4 or 
from 2 to 4 fMCUs, then a new set of flat cables must be in- 
stalled; otherwise the old set is merely reinstalled. 

3. Power Supply Temperature Sense Reconfiguration. The temperature sense resistor(s) of the 
added memory load PCAs must be connected to the temp sense leads of the proper HP 30310A 
Power Supply(s). 

The three general tasks are described as separate topics below. 
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to 

CO 



Desired 
Memory 
Config- 
uration 
Present 
Memory 
Config- 
uration 


32K Words 

2 tMCUs 

No interleaving 

Option 101 


40K Words 

2 tMCUs 

No interleaving 

Option 120 


48K Words 

2 tMCUs 

No interleaving 

Option 140 


56K Words 

2 tMCUs 

No interleaving 

Option 160 


64K Words 

2 tMCUs 

No interleaving 

(180) or 2-way 

interleaving (181) 

Options 180/181 


64K Words 

4 tMCUs 

No interleaving 

(182) or 4-way 

interleaving *183 

Options 182/183 


Standard 
32K Words 

1 tMCU 

No interleaving 


1 tMCU 

2 Hoods* 


1 tMCU 

1 8K Stack 

2 Hoods* 


1 tMCU 

2 8K Stacks 
2 Hoods* 


1 tMCU 

3 8K Stacks 

2 Hoods* 


1 tMCU 

4 8K Stacks 

2 Hoods* 


3 tMCUs 

4 8K Stacks 
2 Hoods* 

*r# 


Option 101 




1 8K Stack 

2 Hoods* 


2 8K Stacks 
2 Hoods* 


3 8K Stacks 
2 Hoods* 


4 8K Stacks 
2 Hoods* 


2 tMCUs 
4 8K Stacks 

* * 


Option 120 






1 8K Stack 

2 Hoods* 


2 8K Stacks 
2 Hoods* 


3 8K Stacks 
2 Hoods* 


2 tMCUs 

3 8K Stacks 
2 Hoods* 


Option 140 


* The hoods for the various options have the 
following part numbers: 

Option 120 30000-93048 
Options 101, 
182 and 183 30000-93047 

Options 140, 160, 
180, and 181 30000-93049 


1 8K Stack 


2 8K Stacks 


2 tMCUs 
2 8K Stacks 
2 Hoods* 


Option 160 




1 8K Stack 


2 tMCUs 

1 8K Stack 

2 Hoods* 

** 


Options 180/181 


A set of terminators and flat cables. The 
part numbers of these items are presented 
in the legend to figure 2-14. 






2 tMCUs 
2 Hoods* 

* * I 



Table 2-8. Summary of Memory Add-On Shipment Hardware Inventory 



S-BUS, MCU, and IOP PCA Reconfiguration (Task 1) 

1. Remove the following printed-circuit assemblies (PCAs) from their slots: 

PCA Slot Number 

S-BUS PCA (30001-60005) 1F2907 (1A7) 

MCU PCA (30001-60007) 1F2909 (1A9) 

IOP PCA (30001-60008) 1F2910 (1A10) 

Note: The S-BUS PCA must be removed only when the memory 
interleaving configuration is being changed from no inter- 
leaving to 2 way or 4 way interleaving or from 2 way to 4 
way interleaving. 



2. If the memory interleaving configuration is being changed (see the note in step 1), set all six 
rotary switches on the S-BUS PCA to specify the new interleaving configuration. All six 
switches must be set to the same position. 

The standard interleaving configuration involves no interleaving and all six switches are 
therefore set to the NONE position. The two alternative interleaving configurations are as 
follows: 



a. 2 fMCUs, 64K bytes each, 2 way interleaving (Option 181) 

b. 4 fMCUs, 32K bytes each, 4 way interleaving (Option 183) 
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The applicable switch settings are as follows: 



(not used) 



NONE 



2 - 64K BYTES (a) 



BACKPLANE 

A 



(not used) 




4-32KBYTES(b) 



(not used) 



z-zx 



Set the Wl, W2, and W3 jumpers on the IOP PCA to specify the total number of bytes of 
memory in the computer system. The appropriate jumper settings are as follows: 



IOP PCA 



U182 




DC 
LU 
Q. 



TOTAL BYTES OF MEMORY 





64 K 


80K 


96K 


112K 


128K 


W1 


IN 










W2 




IN 


IN 






W3 




IN 




IN 








NOT 
USED 


O 


o 


W1 


O 


o 


W2 


O 


o 


W3 






U182 



Set the three rotary switches on the IOP PCA to specify the new memory interleaving con- 
figuration. All three switches must be set to the same position. 
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The applicable switch settings are as follows: 



(not used) 



(not used) 



NONE 




4-32KBYTES(b) 



BACKPLANE 

A 



2-64KBYTES(a) 



(not used) 



4. Set the W3, W4, and W5 jumpers on the MCU PCA to specify the total number of bytes of 
memory in the computer system. The appropriate jumper settings are as follows: 



MCU PCA 




TOTAL BYTES OF MEMORY 



DC 
LU 
Q- 





64 K 


80K 


96 K 


112K 


128K 


W3 


IN 










W4 




IN 


IN 






W5 




IN 




IN 





/ — \ 


ws 




o 


W7 


O 


o 


W6 


o 


o 


W5 


o 


o 


W4 


o 


o 


W3 


o 


o 


NOT 
USED 


o 


o 


NOT 
USED 


o 



U116 



Put the three PCAs back into their slots in the card cage and then mount the two memory 
configuration hoods on the S-BUS and IOP PCAs. 

The memory configuration hoods together specify the size (in bytes) of the first memory 
module. The standard memory configuration requires no hoods; each oi tne optional 
memory configurations requires a pair of hoods. In any given case, the two hoods used are 
always identical. One hood must be connected to Jl of the S-BUS PCA and the other to J2 
of the IOP PCA. 

The part number of the hoods used for each memory configuration are shown in table 2-8. 



2-31 



Memory PCA Reconfiguration (Task 2) 

1. Remove the memory data/control PCAs from all affected slots in the second (and third, if 
necessary) card cages of bay #1. Unused card slots in the original configuration are filled with 
blank PCAs. Any blank PCAs which are removed will not be used again. 

2. Set jumpers Wl through W5 on all removed memory data/control PCAs as illustrated in fig- 
ure 2-11 (the appropriate settings are determined by the number of the memory module to 
which the particular PCA belongs). 

Set jumpers W6 and W7 on all removed memory data/control PCAs to specify the size (in 
bytes) of the memory module to which the particular PCA belongs as illustrated in figure 2-11. 

Set switches SI and S2 on all removed memory data/control PCAs to specify the new mem- 
ory interleaving configuration. The applicable switch settings are as follows: 



(not used) 



NONE 



BACKPLANE 



(not used) 




(not used) 



4 - 32K BYTES 



2 - 64K BYTES 



3. Verify the jumper and switch settings on all new memory data/control PCAs. 

4. Install all the memory data/control PCAs in their intended locations in the card cage(s). The 
intended location of all new memory data/control PCAs is specified on a label which is af- 
fixed to the PCA. The intended location of all memory data/control PCAs (new and old) is 
specified on the "Installation Record 7 ' form. 
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POSITION 


MODULE 


FUNCTION 







1 


2 


3 




W3 


F2 


o o 


o o 


O 


•-• 


ENABLE 02 






F1 


o o 


o o 




•— • 


ENABLE 01 










W5 


FO 


o o 








ENABLE 00 












E1 






o o 


o o 


TO/FROM 












EO 




o o 




o o 


TO/FROM 








W1 


D3 


o o 


o 


o o 


•— • 


READY 03 


D2 


o o 


o o 


•-• 


o o 


READY 02 


D1 


o 


•-• 


o o 


o o 


READY 01 


DO 




o o 


o o 


O 


READY 00 




W2 


C3 


o o 


o o 


o o 


•— • 


ENABLE 03 


C2 


o o 


o o 


•-• 


o o 


ENABLE 02 


C1 


o o 




o o 


o o 


ENABLE 01 










CO 


•— • 


o o 


o o 


o 


ENABLE 00 



JUMPER 


POSITION 


MODULE CORE SIZE 


8K 


16K 


24K 


32K 


W6 


G3 




o o 


o o 


o o 




G2 


o o 


•-• 


•— • 






W7 


G1 




•-• 


o o 


o o 




GO 


o 


o 




•-• 





INTERLEAVING 


MODE 


SI 


S2 


NONE 


5 


5 


2x 16K* 


3 


3 


4x 16K* 


2 


2 


2x32K* 


1 


1 



•WORDS 





o 



Figure 2-11. Location of Jumpers and Switches on an HP 30005A Memory 
Data/Control PCA; Summary of Jumper Settings 
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5. Remove the memory stack PCAs from all affected slots in the second (and third, if necessary) 
card cages of bay #1. Unused card slots in the original configuration are filled with blank 
PCAs. Any blank PCAs which are removed will not be used again. 

6. Set jumpers Wl, W2, and W3 as illustrated in figure 2-12. The jumpers specify the particular 
stack PCA within its memory module. 

7. Using figure 2-12, verify the jumper settings on all new memory stack PCAs. 

8. Install all the memory stack PCAs in their intended locations in the card cage(s). The in- 
tended location of all new memory stack PCAs is specified on a label which is affixed to the 
PCA. The intended location of all memory stack PCAs (new and old) is specified on the 
"Installation Record" form. 

9. If the number of fMCUs in the computer system is not being increased beyond two, recon- 
nect the original flat cables to the PCAs (the proper connections are illustrated in figure 2-13). 

If the number of f MCUs is being increased from 1 to 4 or from 2 to 4, discard the original flat 
cables and connect the new flat cables to the PCAs as illustrated in figure 2-14. 






JUMPERS W2, W3, ENABLE SENSE 
AMPLIFIERS AND INHIBIT DRIVERS 



NOTE: EACH CORE MEMORY MODULE MAY INCLUDE UP TO FOUR 8K STACK 
PCAs. THE FIRST STACK PCA IN EACH MODULE MUST BE JUMPERED AS 
ILLUSTRATED IN THE TOP PCA IN THIS FIGURE; THE SECOND STACK 
PCA IN EACH MODULE MUST BE JUMPERED AS ILLUSTRATED IN THE 
SECOND PCA FROM THE TOP; AND SO FORTH. 



Figure 2-12. Location of Jumpers on an HP 30006A Memory Stack PCA; 
Summary of Jumper Settings 
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Legend for Figure 2-13 

Item # HP Part Number Quantity 

1 30000-93056 3 

2 30000-93014 3 

3 30000-93046 

4 30000-93013 

5 30000-93028 

6 30000-93068 

7 30000-93045 

8 30000-93015 

9 30000-93038 

10 30000-93072 

1 1 30000-93007 

12 30000-93005 

13 30001-60034 2 

14 30000-93041 

15 30000-93040 

16 30000-93020 

T1 30001-60009 2 

T2 30001-60016 2 

T3 30001-60021 2 

T4 30035-60003 



*Quantity depends upon the number of card cages in bay #2 and/or the number of 
Multiplexer channels. 

Note: Items 1 through 16 are flat cables and items Tl through T4 are 
terminators. 
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FRONT CABLES 
J1 J2 J3 



BOARD NUMBER 



CARD CAGE # 1 

A1 ' 



A2 



A3 



A4 



A5 



CPU 



A6 



A7 



A8 



A9 



A10 



©c ©c © 



i 



CARD CAGE #2 



®r ®f ©i 



CARD CAGE #3 



CARD CAGE #4 






A1 



A2 



A3 



A4 



AS 



A6 



A7 



A8 



A9 



A10 



REAR CABLES 
P3 P2 POWER BUS 



A1 


A2 LOADPCA 




A3 




A4 




A5 




A6 




A7 MEMORY 


A8 LOADPCA 




A9 




A10 





A1 




A2 


r 


A3 


i 


A4 




A5 




A6 DIRECT I/O 


A7 




A8 




A9 




A10 \ 


1 




^ T 3 



Figure 2-13. Flat Cable Connections for One or Two tMCU Memory Configurations 
(refer to the legend on the opposite page) 
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Legend for Figure 2-14 

Item # HP Part Number Quantity 

1 30000-93054 3 

2 30000-93018 3 

3 30000-93044 

4 30000-93051 

5 30000-93024 

6 30000-93068 

7 30000-93043 

8 30000-93050 

9 (not used) 

10 30000-93073 

1 1 30000-93007 

12 30000-93005 

13 30001-60034 2 

14 30000-93041 

15 30000-93040 

16 30000-93020 

T1 30001-60009 2 

T2 30001-60016 2 

T3 30001-60021 2 

T4 30035-60003 



*Quantity depends upon the number of card cages in bay #2 and/or the number of 
Multiplexer channels. 

Note: Items 1 through 16 are flat cables and items Tl through T4 
are terminators. 
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FRONT TABLES 
J1 J2 J3 



BOARD NUMBER 



©< 



©c © 






> ARD 'AGE= 1 
A1 



A2 



A3 



A4 



A5 



CPU 



A6 



A7 



A8 



A9 



A10 



CARD CAGE #2 



©C ©! 



©C ©i 



© © ©I 



i 






REAR ;ABLES 
P3 PI' POWER BUS 



A1 ii 


A;' loadpca 




A3 




A4 




A5 




A6 LOAD PCA 




AT 




A8 




A9 MEMORY 


A10 LOADPCA 




CARD CAGE #3 




A1 




A 2 




A3 




A4 LOAD PCA 




A5 




A6 i 


1 


A7 


i 


A8 DIRECT I/O 


A9 




A10 i 


1 



XD 




V 

J SAY 2 



}@ 



T- 








CARD CAGE #<* 


• 


A1 


• 


A2 


• 


A3 


• 


A4 


m 


A C 
r-v_» 


• 


A6 


• 


A7 


• 


A8 


• 


A9 


• 


A10 



Figure 2-14. Flat Cable Connections for Four tMCU Memory Configurations 
(refer to the legend on the opposite page) 
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Power Supply Temperature Sense Reconfiguration (Task 3) 

Each f MCU contains a Load PCA which has a Temperature Sensitive resistor. Each HP 30310A 
Power Supply has a pair of terminals which must be programmed by an external resistor to make 
the ±20 volt memory supply voltages operate within range. 

A system with STANDARD 32K WORDS has one Load PCA whose resistor is connected to the 
sense terminals of the top HP 30310A Power Supply in the same equipment bay. The connection 
is made by means of a twisted pair from TB3-6 (temp sense return) and TB3-10 (temp sense) on 
the HP 30310A Power Supply by way of the wiring harness to the 2-pin female receptacle seated 
over pins 55 and 56 of CARD SLOT A2 in CARD CAGE #2. 

The second HP 30310A Power Supply is programmed by means of a fixed 1.21K ohm 1% metal 
film resistor mounted directly across the terminals TB3-6 to TB3-10, and the receptacle end of the 
twisted pair should be seated over pins 55 and 56 of CARD SLOT A8 of CARD CAGE #2. 

Any system with memory options 101, 120, 140, 160, 180, or 181 has a total of two fMCUs. From 
the STANDARD 32K WORDS, this is a net increase of one Load PCA. The second power supply 
should have the 1.21K ohm resistor removed from its TB3 terminals, and its twisted pair temp sense 
receptacle seated over pins 55 and 56 of CARD SLOT A8 on the PCA backplane of CARD CAGE 
#2, should it not already be in position. 

Any system which starts with and remains at 2 fMCUs does not need temp sense reconfiguration. 

Any system with memory options 182 or 183 has a total of 4 fMCUs. Only two of the four Load 
PC As are used to sense temperature for the two HP 303 10A Power Supplies. Reposition the twisted 
pair receptacle on pins 55 and 56 of CARD SLOT A8 in CARD CAGE #2 to the corresponding pins 
on CARD SLOT A4 in CARD CAGE #3. Also reposition the twisted pair receptacle on CARD CAGE 
#2 from pins 55 and 56 of CARD SLOT A2 to the corresponding pins of CARD SLOT A6. 
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CHAPTER 



Peripheral Assembly 3 



INTRODUCTION 

This chapter contains a series of device installation modules. There is one module for every device. 
If desired, you may remove those modules which do not pertain to the current configuration. How- 
ever, when a device is added to the configuration in the future the associated device installation 
module is not included in the add-on shipment. Therefore, do not discard any of the modules. The 
page numbers of each module are preceded by the device's HP number to facilitate quick reference. 

For completeness, a brief description of how to make interrupt polling connections is presented in 
the following topic. 



Interrupt Polling Connections 

On the backplane of the card cage(s) containing the input/output device PCAs there are two rows of 
pins along the back of each PCA. These pins are used for establishing the interrupt polling sequence. 
The interrupt signal always enters a PCA through the fifth pair of pins from the left (INT POLL IN) 
as you face the back of the backplane and always leaves through the seventh pair from the left (INT 
POLL OUT). The connections are made by a twisted pair of wires; one wire is white and the other 
is blue. 

In the CPU card cage the twisted pair must be connected with the white wire on the top. In the I/O 
card cage(s) the twisted pair must be connected with the white wire on the bottom. 

A twisted pair goes from INT POLL OUT of each PCA to INT POLL IN of the next lower PCA in 
the interrupt polling sequence. Refer to figure 3-1. 
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PCA ORDER IN THE 
INTERRUPT POLLING 
SEQUENCE 



TWISTED PAIR CONNECTIONS 



1 
2 
4 

3 




Figure 3-1. Interrupt Polling Connections 



HP 2749B TELEPRINTER SET 
(Subsystem HP 30124A) 



The HP 2749B Teleprinter Set is a free-standing ASR 33 teleprinter input/output device. There are 
two models: the 2749B and the 2749B-001. The 2749B is designed to operate from 120V, 60 Hz 
power and the 2749B-001 is designed to operate from 230V, 50 Hz power. 

The terminal may be connected directly to the computer system by way of either an HP 30031A 
System Clock/Console Interface Subsystem or an HP 30032A Asynchronous 16-Channel Terminal 
Controller Subsystem or it may be connected indirectly by way of data sets and an HP 30032A-001 
or 30032A-002 subsystem. 



SUBSYSTEM INVENTORY 

An HP 30124A Console/Terminal Subsystem includes the following materials: 

One HP 2749B or 2749B-001 Teleprinter Set 

One HP 2749B Teleprinter Set Operating and Service Manual, part number 02749-90043 

One HP 30124A Console/Terminal Subsystem Maintenance Manual, part number 30124-90001 

One Stand- Alone HP 2749B Teleprinter Test, product number 32326A 

One Stand-Alone HP 2749B Teleprinter Test manual, part number 02749-90045 

One On-Line HP 2749B Teleprinter Test, product number 32367A 

One On-Line HP 2749B Teleprinter Test manual, part number 02749-90044 



The HP 30031A subsystem includes the necessary interface cable assembly (part number 30031- 
60002). The interface cable assemblies for the HP 30032A, 30032A-001, and 30032A-002 sub- 
systems are ordered and shipped as separate items. The part number of the interface cable assembly 
for an HP 30032A, 30032A-001, or 30032A-002 subsystem varies according to the length of the 
cable and what hardware is to be connected; the various part numbers are presented in table 2749-1. 
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Table 2749-1. HP 30062 Interface Cable Assemblies 



Cable Description 


Part Number 


25 foot cable for connecting a data set 


30062-60004 


to the connector panel 




25 foot cable for connecting a terminal 


30062-60006 


directly to the connector panel 




50 foot cable for connecting a data set 


30062-60007 


to the connector panel 




50 foot cable for connecting a terminal 


30062-60009 


directly to the connector panel 




100 foot cable for connecting a data set 


30062-60010 


to the connector panel 




100 foot cable for connecting a terminal 


30062-60012 


directly to the connector panel 




Notes: For direct connections, the maximum 


total cable length 


between the terminal and the connector panel may be 


up to 1/2-mile. 




For data set connections, refer to the 


RS-232B specifi- 


cations for the maximum total cable length allowed be- 


tween the terminal and the data set. 




If longer total cable lengths are required, contact the 


nearest HP Sales and Service Office. 





SPECIFICATIONS 

The pertinent specifications for the HP 2749B Teleprinter Set are presented in table 2749-2. 

INSTALLATION 

The HP 2749B Teleprinter Set is packed in a shipping crate. Remove the terminal from the shipping 
crate and then assemble it as described below under "Assembling the 2749B". Retain all shipping 
materials in case it becomes necessary to repack the terminal for shipment in the future. 

Jumper and polling information for the pertinent printed-circuit assemblies (PC As), as well as the 
location of the PCAs in the equipment bay, are described on the "Subsystem Configuration" form 
in section 1 of the System Support Log for the particular computer system. Using the "Subsystem 
Configuration" form, verify that the polling connections on the backplane of the card cage were 
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Table 2749-2. HP 2749B Specifications 



Applicable Communications Specification: RS-232B 



Permissable Baud Rates: 110 



HP 2749B AC Power Requirements 



Voitage: 


1 20V 




230V 


Current: 


3A 


or 


1.5A 


Frequency: 


60 Hz 




50 Hz 



Heat Dissipation 

HP2749B: 775 BTU/hr; 194.53 cal, kg/hr 



Cable Lengths 

HP 2749B Power Cord: 10 ft; 3.048 m 



Net Weight (Unpacked): 77 lb Distributed Over: 36 sq in. 

34.92 kg .023 sq m 



Dimensions 



Depth: 
Width: 
Height: 



18.5 in.; 47 cm 
22 in.; 55.9 cm 
33 in.; 83.8 cm 



Shipping Information 



1 



Number of Crates: 

Size of Crates: 10.5 cu ft; .2974 cu m 

Net Weight (Packed) of Crates: 95 lb; 43.08 kg 
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done correctly. To minimize the possibility of damaging PCAs, it is recommended as a general rule 
that PCAs not be removed from the card cage for inspection (see the following paragraph for an 
exception). 

If the HP 2749B is to be connected to the computer system by way of an HP 30031A subsystem, 
make sure that the BAUD RATE SELECTION switch (switch SI) on the HP 30031A PCA is set to 
position 9. This switch setting selects a baud rate of 110. While the PCA is out of the card cage, 
use the "Subsystem Configuration" form to verify that the jumper settings are correct. 



Assembling the 2749B 



Warning: Before initially plugging any product into an electrical outlet, 
test the polarity of the hot and neutral lines in accordance 
with the national configuration (such as NEMA or CEE) to 
ensure that the hot leg will be broken when the power switch 
on the product is set to the off position. 



Since the teleprinter is shipped partially disassembled, the unit must be assembled before use. The 
procedure for doing so is as follows. 

a. Place the teleprinter, with shipping pallet attached, on a workbench. Remove and discard the 
seven screws on the underside of the pallet and lift the unit from the pallet. Remove the tape 
that holds the teleprinter cover in place. 

b. Remove the knob from the front-panel LINE/OFF/LOCAL switch by pulling the knob straight 
out. Remove the nameplate containing the LINE/OFF/LOCAL nomenclature by pulling the 
nameplate down and out. Remove the platen knob from the left side of the platen. 

c. Unfasten the teleprinter cover by removing the four screws that were uncovered when the 
nameplate was removed, the three screws on the rear of the unit, and the small screw on the 
lower rear edge of the tape reader cover. Save these screws for use in step 1. 

d. Remove and discard the material that is used to tie the printing carriage to the left side of the 
typing assembly and the H-plate to the right side of the typing assembly (see figure 2749-1). 

e. Remove the retaining clip from the tape reader upstop shoulder screw as shown in figure 2749-2. 

f. Visually inspect the teleprinter for obvious defects. 

g. Remove the two screws at the top of the teleprinter-stand rear panel and save them for use in 
step 1. Remove the rear panel by lifting it up and out. Remove the four screws and washers 
from the bag attached to the teleprinter-stand. 

h. Support the front of the teleprinter and position the unit on the teleprinter-stand so that the 
rear panels of the teleprinter and the stand are vertically aligned. Attach the teleprinter to the 
stand by inserting the four screws into the teleprinter base through the holes in the stand. Use 
a single washer for each screw. After tightening the screws, level the unit by adjusting the 
leveling screws under the rear corners of the stand. 
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Figure 2749-1. Carriage and H-Plate Tiedown Points 



i. Remove the cover from the data set coupler. Insert the two plugs that exit from a single cable 
into the respective jacks on the coupler printed-circuit card. One mating pair of connectors is 
color-coded with paint. Replace the coupler cover. 

j. Secure the cables with the supplied clamp and then mount the data set coupler as illustrated in 
figure 2749-3. Connect the coupler power cable to the coupler. The clamp and mounting hard- 
ware are furnished with the HP 2749B. 

k. Mount the step-down transformer (HP 2749B-001 Teleprinter Sets only) to the inside bottom 
of the stand using suitable hardware. Insert the teleprinter power-cord plug into the receptacle 
on the transformer. 

1. Replace the rear panel of the stand and secure it in place using the screws that were removed 
in step g. Replace the teleprinter cover and secure it in place using the screws that were re- 
moved in step c. 

m. Place the long paper-roll spindle in the slots behind the typewriter platen and place the small 
paper-roll spindle in the holder directly behind the tape punch. Replace the platen knob 
(removed in step b). 
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Figure 2749-2. Tape Reader Retaining Clip 
2749-6 
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Figure 2749-3. Data Set Coupler Installation 



n. Mount the copy holder on the back of the teleprinter by inserting the copy holder tabs into 
the matching slots on the teleprinter. Push down on the copy holder until the tabs are fully 
seated. 



Cable Connections 

If the terminal is to be connected to an HP 30031A subsystem, the interface cable assembly is con- 
nected to the HP 30031A PCA and coiled inside the bay when the computer system is shipped. If 
the terminal is to be connected to an HP 30032A, 30032A-001, or 30032A-002 subsystem, the inter- 
face cable is ordered and shipped as a separate item. Uncoil the interface cable assembly and connect 
the equipment as illustrated in figure 2749-4, 2749-5, or 2749-6 (whichever applies). The cable con- 
nections are summarized on the "Cable Routing" form in section 1 of the System Support Log. 
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HP 2749B 

TELEPRINTER SET 




FRONT OF HP 3000 
MAINFRAME 



SYSTEM CLOCK/ 
CONSOLE INTERFACE PCA 
(PART NUMBER 30031- 
60001) 



Figure 2749-4. HP 2749B Connected to an HP 30031 A System Clock/Console 
Interface Subsystem 
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TERMINAL CONNECTOR PANEL 
(PART NUMBER 30062-60002) 



POWER CORD 




NTERFACE CABLE 
ASSEMBLY (SEE 
TABLE 2749-1) 



Figure 2749-5. HP 2749B Directly Connected to an HP 30032A Asynchronous 
16-Channel Terminal Controller Subsystem 
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Figure 2749-6. HP 2749B Connected to an HP 30032A-001 or -002 Asynchronous 16-Channel 
Terminal Controller Subsystem by Way of Data Sets 
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Installation Check-Out 

Use the following procedure to verify the proper operation of the basic teleprinter functions. The 
procedure consists of a sample message which is typed and simultaneously punched on paper tape. 
The paper tape is then placed in the teleprinter's tape reader and the message is printed from the 
tape. 

a. Turn the LINE/OFF/LOCAL switch to the LOCAL position and press the paper tape punch 
ON pushbutton. 

b. Using the typewriter keyboard, type the following message: 

THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG'S BACK 0123456789 

c. Press the RETURN key, the LINE FEED key, and then type the message again. The tape 
punch should simultaneously punch the message on paper tape during both typing operations. 

d. The printed message should be exactly as typed for both typing operations. If not, the typing 
assembly is malfunctioning. 

e. Press the HERE IS key to generate approximately six inches of blank tape. Remove the newly 
punched tape from the paper tape punch and insert the tape in the paper tape reader. 

f. Momentarily move the tape reader control lever to the MANUAL START position. The tape 
reader should begin reading the tape and the typewriter assembly should print the messages ex- 
actly as they were originally typed. If not, the tape punch or the tape reader is malfunctioning. 



DIAGNOSTIC PROGRAMS 

The Stand- Alone HP 2749B Teleprinter Test and the On-Line HP 2749B Teleprinter Test verify the 
proper operation of the terminal. The operating instructions for each are described in the associated 
manuals (refer to "Subsystem Inventory"). 

If the terminal is connected to an HP 30031A subsystem, the Stand-Alone HP 30031A System 
Clock/Console Interface Test, product number 32325A, can be used to verify the proper operation 
of the interface PCA. The operating instructions for the diagnostic program are described in the 
associated manual, part number 30031-90005. 
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HP 30060A Terminal Data Interface Test, product number 32363A, and On-Line HP 30061A 
Terminal Control Interface Test, product number 32368A, may be used to verify the proper opera- 
tion of the interface PCAs. The operating instructions for each are described in the On-Line HP 
30060A Terminal Data Interface Test manual, part number 30060-90003. and the On-Line HP 
30061 A Terminal Control Interface Test manual, part number 30061-90003, respectively. 
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ADD-ON INSTALLATION 

An add-on shipment of an HP 30124A Console/Terminal Subsystem includes all the materials listed 
earlier under "Subsystem Inventory" plus copies of those System Support Log forms which pertain 
to the add-on installation. 

There are five possible add-on situations involving an HP 2749B Teleprinter Set, as follows: 

1. The terminal can be connected directly to an existing HP 30031A subsystem. 

2. The terminal can be connected directly to an existing HP 30032A subsystem. 

3. The terminal can be connected by way of data sets to an existing HP 30032A-001 or 30032A- 
002 subsystem. 

4. The terminal can be connected directly to an HP 30032A subsystem which is also being added 
to the computer system. 

5. The terminal can be connected by way of data sets to an HP 30032A-001 or 30032A-002 sub- 
system which is also being added to the computer system. 

The instructions for adding an HP 30032A, 30032A-001, or 30032A-002 subsystem to the com- 
puter system are presented in a separate device installation module later in this chapter. 

The add-on installation of an HP 2749B Teleprinter Set comprises the following general steps: 

1. Uncrating and assembling the terminal. 

2. Uncrating and checking-out the data sets (if applicable). 

3. Connecting the terminal (and data sets, if applicable) to the appropriate subsystem. 

4. Performing the installation check-out procedure for the terminal. 

Uncrate and assemble the terminal as described earlier under "Installation". 

The procedures for uncrating and checking-out the data sets are beyond the scope of this manual. 
Such information should be provided by the data set manufacturer. 

Every original HP 3000 Computer System installation contains an HP 30031A System Clock/Console 
Interface Subsystem and has an input/output terminal connected to the HP 30031A subsystem. If 
the add-on terminal is to be connected to the existing HP 30031A subsystem, disconnect the inter- 
face cable assembly from the existing terminal and connect it to the add-on terminal as illustrated 
in figure 2749-4. The terminal which was disconnected from the HP 30031A subsystem must then 
be reconnected to the computer system by way of an HP 30032A subsystem (as described in the 
following paragraph). 
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The interface cable assemblies for an HP 30032A, 30032A-001, or 30032A-002 subsystem are 
ordered and shipped as separate items. If the add-on terminal is to be connected to the computer 
by way of an HP 30032A, 30032A-001, or 30032A-002 subsystem, uncoil the appropriate inter- 
face cable assembly and connect the equipment as illustrated in figure 2749-5 or 2749-6 (which- 
ever applies). The cable connections are summarized on the "Cable Routing" form. 

Perform the installation check-out procedure for the terminal as described earlier under "Installation". 
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HP 2600A KEYBOARD-DISPLAY TERMINAL 

(Subsystem HP 30123A) 



The HP 2600A Keyboard-Display Terminal is a free-standing cathode ray tube input/output device. 
There are two models: the 2600A and the 2600A-015. The 2600A is designed to operate from 
120V, 60 Hz power and the 2600A-015 is designed to operate from 230V, 50 Hz power. 

The terminal may be connected directly to the computer system by way of either an HP 30031A 
System Clock/Console Interface Subsystem or an HP 30032A Asynchronous 16-Channel Terminal 
Controller Subsystem or it may be connected indirectly by way of data sets and an HP 30032A-001 
or 30032A-002 subsystem. 



SUBSYSTEM INVENTORY 

An HP 30123A Keyboard-Display Terminal Subsystem includes the following materials: 

• One HP 2600A or 2600A-015 Keyboard-Display Terminal 

One Device Cable, part number 8120-1585 

One HP 2600A Keyboard-Display Terminal Operator's Manual, part number 02600-90005 

One HP 30123A Keyboard-Display Terminal Subsystem Maintenance Manual, part number 
30123-90001 

One On-Line HP 30123A Terminal Diagnostic, product number 32371A 

One On-Line HP 301 23A Terminal Diagnostic manual, part number 03000-90051 

One HP 2600A Keyboard-Display Terminal Maintenance Manual, part number 02600-90001 



The device cable is approximately six feet (1.829 m) long and is used for connecting the terminal to 
either the data set or to the interface cable assembly (refer to figures 2600-1, 2600-2, and 2600-3). 
The HP 30031A subsystem includes the necessary interface cable assembly (part number 30031- 
60002). The interface cable assemblies for the HP 30032A, 30032A-001, and 30032A-002 sub- 
systems are ordered and shipped as separate items. The part number of the interface cable assembly 
for an HP 30032A, 30032A-001, or 30032A-002 subsystem varies according to the length of the 
cable and what hardware is to be connected; the various part numbers are presented in table 2600-1. 
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INTERFACE CABLE 
ASSEMBLY (PART 
NUMBER 30031-60002) 




SYSTEM CLOCK/CONSOLE INTERFACE 
PCA (PART NUMBER 30031 -60001 ) 



Figure 2600-1. HP 2600A Connected to an HP 30031A System Clock/Console 
Interface Subsystem 
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Figure 2600-2. HP 2600A Directly Connected to an HP 30032A Asynchronous 16-Channel 
Terminal Controller Subsystem 
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Figure 2600-3. HP 2600A Connected to an HP 30032A-001 or -002 Asynchronous 16-Channel 
Terminal Controller Subsystem by Way of Data Sets 



Table 2600-1. HP 30062 Interface Cable Assemblies 



Cable Description 


Part Number 


25 foot cable for connecting a data set to 
the connector panel 


30062-60004 


25 foot cable for connecting a terminal 
directly to the connector panel 


30062-60006 


50 foot cable for connecting a data set to 
the connector panel 


30062-60007 


50 foot cable for connecting a terminal 
directly to the connector panel 


30062-60009 


1 00 foot cable for connecting a data set 
to the connector panel 


30062-60010 


100 foot cable for connecting a terminal 
directly to the connector panel 


30062-60012 


Notes: For direct connections, the maximum total cable length 
between the terminal and the connector panel may be 
up to 1/4-mile for baud rates greater than 600 and up 
to 1/2-mile for baud rates of 600 or less. 


For data set connections, refer to th 
cations for the maximum total cable 
tween the terminal and the data set. 


a RS-232B specifi- 
length allowed be- 


If longer total cable lengths are requ 
nearest HP Sales and Service Office. 


red, contact the 



SPECIFICATIONS 

The pertinent specifications for the HP 2600A are presented in table 2600-2. 



INSTALLATION 

The HP 2600A is normally shipped by padded van. In such a case the terminal is not packed in a 
shipping crate. If for some reason it must be shipped by unpadded van, the terminal is packed in a 
shipping crate. 

A piece of fiberboard is attached to the base of the terminal by a set of screws; other shipping 
materials are taped to the terminal. Remove the HP 2600A from its shipping crate (if applicable), 
and then remove the fiberboard and other shipping materials. To remove the fiberboard, merely 
unfasten the screws which hold it to the base of the terminal. Retain all materials in case it becomes 
necessary to repack the terminal for shipment in the future. 
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Table 2600-2. HP 2600A Specifications 



Applicable Communications Specification: RS-232B 


Permissable Baud Rates: 110, 150, 220, 300, 440, 600, 880, 1200, 1760, and 
2400 


HP 2600A AC Power Requirements 


Voltage: 


120V 




230V 




Current: 


1.8A 


or 


0.9A 




Frequency: 


60 Hz 




50 Hz 




Heat Dissipation 


HP2600A: 683 BTU/hr; 171.43 cal, kg/hr 


Cable Lengths 


HP 2600A Power Cord: 7 ft; 2.13 m 


HP 2600A Device Cable: 6 ft; 1.83 m 


Net Weight (Unpacked): 481b Distributed Over: 3.1 sq in. 
21.77 kg 20sqcm 


Dimensions 


Depth: 20 in.; 50.8 cm 


Width: 18.5 in.; 47 cm 


Height: 13 in.; 33 cm 


Shipping Information 


Number of Crates: 1 


Size of Crates: 4. 1 cu ft; . i i6 i cu m 


Net Weight (Packed) of Crates: 60 lb; 27.21 kg 
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Jumper and polling information for the pertinent printed-circuit assemblies (PC As), as well as the 
location of the PCAs in the equipment bay, are described on the "Subsystem Configuration" form 
in section 1 of the System Support Log for the particular computer system. 

All necessary jumper and polling connections are done at the factory before the computer system 
is shipped. To minimize the possibility of damaging PCAs, it is recommended as a general rule that 
PCAs not be removed from the card cages for inspection (see the following paragraph for an excep- 
tion). Using the "Subsystem Configuration" form, examine the backplane of the card cage contain- 
ing the HP 2600A PCA(s) and verify that the applicable polling connections are correct. 

If the HP 2600A is to be connected to the computer system by way of an HP 30031A subsystem, 
remove the HP 30031A PCA from the card cage and make sure that the BAUD RATE SELECTION 
switch (switch SI) on the PCA is set to select the desired baud rate. While the PCA is out of the 
card cage, use the "Subsystem Configuration" form to verify that the jumper connections on the 
PCA are correct. The various BAUD RATE SELECTION switch settings are as follows: 



Switch Selected 

Position Baud Rate 

3 2400 

4 1200 

5 600 

6 300 
8 HO 



Note: The BA UD RA TE SELECTION switch on the PCA and the 
rotary switch on the back of the terminal must be set to the 
same position. 



If the terminal is to be interfaced through an HP 30031A subsystem, the interface cable assembly is 
attached to the HP 30031A PCA and coiled inside the equipment bay when the computer system is 
shipped. If the terminal is to be interfaced through an HP 30032A, 30032 A-001, or 30032A-002 
subsystem, the interface cable assembly is ordered and shipped as a separate item. Uncoil the inter- 
face cable and connect the equipment as illustrated in figure 2600-1, 2600-2, or 2600-3 (whichever 
applies). The device power cable plugs into the 115 VAC 60 Hz or 230 VAC 50 Hz connector on the 
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The cable connections are summarized on the "Cable Routing" form in section 1 of the System Sup- 
port Log. 

After the various cables and equipment have been properly connected, perform the following instal- 
lation check-out procedure for the HP 2600A. 

a. Remove the cover of the HP 2600A, verify that all the printed-circuit cards inside the terminal 
are firmly seated in their connectors, and then put the cover back on the terminal. 
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b. Set the power switch at the lower right corner of the keyboard to the OFF position. 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national configuration (such as NEMA or 
CEE) to ensure that the hot leg will be broken when the 
power switch on the product is set to the off position. 



c. Connect the terminal's power cord to an appropriate ac electrical outlet. 

d. Set the DUPLEX and BAUD RATE switches on the back of the terminal to the proper settings 
(the proper settings are determined by the equipment configuration and by the computer pro- 
grams that will be using the HP 2600A). 

e. After the terminal has been connected to the electrical outlet, allow approximately one minute 
for the CRT filament to warm up. The set the power switch to the ON position and move the 
LOCAL/REMOTE switch (located just above the power switch) to the LOCAL position. The 
blinking cursor should appear in the leftmost character position of the top line on the screen. 
If the cursor does not appear within approximately fifteen seconds, press the HOME UP key. 
If the cursor still does not appear, the terminal is defective and cannot be used. Turn it off 
immediately and contact the nearest HP Sales and Service Office. 

f. Verify that the cooling fan is operating properly. 

g. Remove the cover of the HP 2600A and, using a suitable voltmeter, make sure that the proper 
voltages exist: 

• The Regulated +5V is set to 4.8V by adjusting R-9 in the logic power supply. Measure 
the voltage at the bottom of the 5V fuse (F-l) which is mounted vertically in the power 
supply just below and to the left of the four potentiometers. 

• The Regulated -5V is set to -5V by adjusting R-21 in the logic power supply. Measure 
the voltage at PIN-8 on the logic power supply connector P-8. 

• The Regulated -12V is set to -12V by adjusting R-27 in the logic power supply. Measure 
the voltage at PIN-12 on the logic power supply connector P-8. 

• The Regulated +I4V is set to +14V by adjusting R-ll in the logic power supply. Measure 
the voltage at PIN-15 on the logic power supply connector P-8. 

• The +25V and -25V are not adjustable. Measure these voltages at fuses F-2 and F-3, 
respectively, on the back panel. 

• The +40V is not adjustable. Measure this voltage at PIN-44 on the deflection amplifier. 

• The +450V deflection voltage is not adjustable. Measure this voltage at TB-1 PIN-6 on 
the back panel. 



• The 15KV power supply can be tested at its output, which is defined by the RED wire 
jumpered to the CRT. This voltage is not adjustable. 

Put the cover back on the terminal. 

Verify that all the keys are functioning properly. Note that the REPT key may be used in con- 
junction with other keys to display the selected character in successive character positions on 
the screen at a rate of 7-1/2 times per second. 

If the terminal is connected to a data set, verify the proper operation of the keys using the 
following procedure: 

(1) Remove the ac power from both the HP 2600A and the data set. 

(2) Disconnect the signal cable from the DATA SET connector on the back of the terminal. 

(3) Remove the cover of the HP 2600 A. 

(4) Short pin-47 on the keyboard to ground. This permits the terminal to operate at the 
selected baud rate. 

(5) Jumper pins 2 and 3 of the DATA SET connector on the back of the terminal. This 
simulates remote operation by routing the transmitted signals to the receive sections 
of the HP 2600A. 

(6) Apply ac power to the terminal and then verify the proper operation of all the keys. 

(7) After the keys have been verified, remove the ac power from the terminal, remove the 
jumpers, and put the cover back on the terminal. 



DIAGNOSTIC PROGRAMS 

The On-Line HP 30123A Terminal Diagnostic verifies the proper operation of the HP 2600A 
Keyboard-Display Terminal. The operating instructions for the diagnostic program are presented 
in the associated manual (refer to "Subsystem Inventory"). 

If the terminal is connected to an HP 30031A subsystem, the Stand-Alone HP 30031A System 
Clock/Console Interface Test, product number 32325A, may be used to verify the proper operation 
of the interface PCA. The operating instructions for the diagnostic program are presented in the 
associated manual, part number 30031-90005. 

If the terminal is connected to an HP 30032A, 30032A-001, or 30032A-002 subsystem, the On- 

t :.. _ Tin onn/?AA ti ; i n«+« T«+n W fn n A Ta^ ^A^ii^f «nmKor Q9QfiQA anH On.T.inP HP SOOfil A 

ljlflt; OX" OUUOUA iCIUiiiitti i/ata ini/ciia^c xcob, pj.vy«c*^u nwim/vi <j*j^x>«_*j..«., ^^^ ^** *--.*»— -~ ^ 

Terminal Control Interface Test, product number 32368A, may be used to verify the proper opera- 
tion of the interface PCAs. The operating instructions for each are described in the On-Line HP 
30060A Terminal Data Interface Test manual, part number 30060-90003, and the On-Line HP 
30061A Terminal Control Interface Test manual, part number 30061-90003, respectively. 
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ADD-ON INSTALLATION 

An add-on shipment of an HP 30123A Keyboard-Display Terminal Subsystem includes all the 
materials listed earlier under "Subsystem Inventory" plus copies of those System Support Log 
forms which pertain to the add-on installation. 

There are five possible add-on situations involving an HP 2600A Keyboard-Display Terminal, as 
follows: 

1. The terminal can be connected directly to an existing HP 30031A subsystem. 

2. The terminal can be connected directly to an existing HP 30032A subsystem. 

3. The terminal can be connected by way of data sets to an existing HP 30032A-001 or 
30032A-002 subsystem. 

4. The terminal can be connected directly to an HP 30032A subsystem which is also being 
added to the computer system. 

5. The terminal can be connected by way of data sets to an HP 30032A-001 or 30032A-002 
subsystem which is also being added to the computer system. 

The instructions for adding an HP 30032A, 30032A-001, or 30032A-002 subsystem to the com- 
puter system are presented in a separate device installation module later in this chapter. 

The add-on installation of an HP 2600A Keyboard-Display Terminal comprises the following 
general steps: 

1. Uncrating and assembling the terminal. 

2. Uncrating and checking-out the data sets (if applicable). 

3. Connecting the terminal (and data sets, if applicable) to the appropriate subsystem. 

4. Performing the installation check-out procedure for the terminal. 

Uncrate the HP 2600A as described earlier under "Installation". 

The procedure for uncrating and checking-out the data sets are beyond the scope of this manual. 
Such information should be provided by the data set manufacturer. 

Every original HP 3000 Computer System installation contains an HP 30031A System Clock/ 
Console Interface Subsystem and has an input/output terminal connected to the HP 30031A sub- 
system. If the add-on terminal is to be connected to the existing HP 30031A subsystem, discon- 
nect the interface cable assembly from the existing terminal and connect it to the add-on terminal 
as illustrated in figure 2749-1. The terminal which was disconnected from the HP 30031A subsys- 
tem must then be reconnected to the computer system by way of an HP 30032A subsystem (as 
described in the following paragraph). 
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The interface cable assemblies for an HP 30032A, 30032A-001, or 30032A-002 subsystem are 
ordered and shipped as separate items. If the add-on terminal is to be connected to the computer 
by way of an HP 30032 A, 30032 A-001, or 30032A-002 subsystem, uncoil the appropriate inter- 
face cable assembly and connect the equipment as illustrated in figure 2600-2 or 2600-3 (which- 
ever applies). The cable connections are summarized on the "Cable Routing" form. 

Perform the installation check-out procedure for the terminal as described earlier under 
"Installation". 
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HP 2748B TAPE READER 
(Subsystem HP 30104A) 



The HP 2748B Tape Reader is a rack-mounted input device which reads data from punched tape at 
a speed of up to 500 characters-per-second. There are two models: the 2748B and the 2748B-001. 
The 2748B is designed to operate from 120V, 60 Hz power and the 2748B-001 is designed to oper- 
ate from 230V, 50 Hz power. 



SUBSYSTEM INVENTORY 

An HP 30104A Tape Reader Subsystem includes the following materials: 

One HP 2748B or 2748B-001 Tape Reader 

One HP 30204A Tape Reader Interface 

One HP 2748B Tape Reader Operating and Service Manual, part number 02748-90032 

One HP 30104A Tape Reader Subsystem Maintenance Manual, part number 30104-90001 

One Rack Mounting Kit, part number 5060-8741 

One On-Line HP 30104A Paper Tape Reader Diagnostic, product number 32372A 

One On-Line HP 30104A Paper Tape Reader Diagnostic manual, part number 30104-90003 



The HP 30204A Tape Reader Interface includes an HP 30050A Universal Interface (TTL) Printed- 
Circuit Assembly (PCA), part number 30050-60001, and an Interface Cable Assembly, part number 
30204-60001. The interface cable connects the tape reader to the PCA. 



SPECIFICATIONS 

The pertinent specifications for the HP 2748B are presented in table 2748-1. 
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Table 2748-1 . HP 2748B Specifications 



Interface DC Power Requirements 




+5 
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+15 


-15 


+20 
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Tape Reader AC Power Requirements 




Voltage: 


120V 




230V 






Current: 


2.5A 


or 


1.25A 






Frequency: 


60 Hz 




50 Hz 






Heat Dissipation 




Tape Reader: 850 BTU/hr; 213.35 cal, kg/hr 




Interface: 68 BTU/hr; 17.068 cal, kg/hr 




Cable Lengths 




Tape Reader Power Cord: 7.5 ft; 2.286 m 




Interface Cable Assembly: 10 ft (standard); 3.048 m 

25 ft (maximum); 7.62 m 




Net Weight (Unpacked): 42 lb Distributed Over: n.a. (rack- 
19.05 kg 


mounted) 


Dimensions 




Depth: 16 in.; 40.6 cm 




Width: 17 in.; 43.2 cm 




Height: 7 in.; 17.8 cm 




Shipping Information 




Number of Crates: 1 




Size of Crates: 3.44 cu ft; .0974 cu m 




Net Weight (Packed) of Crates: 46 lb; 20.862 kg 





INSTALLATION 

The tape reader and interface PCA are already mounted in the appropriate equipment bay when the 
computer system is shipped. If they are housed in the same bay, then they are also already con- 
nected to one another. If they are in separate bays, then the interface cable is connected to the 
PCA and coiled inside the particular bay. In such a case, after the bays are fastened together the 
interface cable must be uncoiled and connected to the tape reader. When the cable has been con- 
nected to the tape reader, secure it by turning the screw on the end of the cable until tight. All 
cable connections are summarized on the "Cable Routing" form in section 1 of the System Support 
Log for the particular computer system. 

Jumper and polling information for the tape reader PCA, as well as the location of the PCA in the 
equipment bay, are described on the "Subsystem Configuration" form in section 1 of the System 
Support Log. Using the "Subsystem Configuration" form, verify that the polling connections on 
the backplane of the card cage were done correctly. To minimize the possibility of damaging PCAs, 
it is recommended as a general rule that PCAs not be removed from the card cage merely for the 
purpose of verifying the jumper connections. 



Installation Check-Out 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accordance 
with the national configuration (such as NEMA or CEE) to 
ensure that the hot leg will be broken when the power switch 
on the product is set to the off position. 



The installation check-out procedure for the HP 2748B is as follows: 

a. Remove the top cover from the unit. 

b. Check for cracked, broken, or loose parts. 

c. Examine the roller surfaces. There should be no signs of wear. 

d. Turn the rotating parts by hand, with no power applied, to ensure that they turn freely (no 
binding). 

e. Load a roll of punched tape into the unit (this procedure is described under "Operating Proce- 
dures" later in this device installation module). 

f . Execute a read instruction in the computer. As the unit reads the tape, listen for excessive 
bearing or clutch noise and check the mating roller surfaces to ensure that there are no gaps 
in the contact area between the roller surfaces. Also check the reader pinch roller (refer to 
figure 2748-1) to ensure that proper tension is being applied. 

g. Press the TAPE FEED switch. Check the tape tracking as the tape starts, moves continuously, 
and (when the TAPE FEED switch is released) stops. The tape should traverse the read head 
smoothly with the edge of the tape tracking against the back edge of the trough. 
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Figure 2748-1. Tape Reader Front Panel 



DIAGNOSTIC PROGRAMS 

The On-Line HP 30104A Paper Tape Reader Diagnostic verifies the proper operation of the tape 
reader and the interface PC A. The operating instructions are described in the associated manual 
(refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30104A Tape Reader Subsystem includes all the materials listed 
earlier under "Subsystem Inventory" plus copies of those System Support Log forms which pertain 
to the add-on installation. 

The add-on procedure comprises the following general steps: 

1. Uncrating the shipment. 
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2. Installing the tape reader PCA. 

3. Installing the rack mounting kit. 

4. Installing the tape reader. 

5. Connecting the cable between the tape reader PCA and the tape reader. 

6. Performing the installation check-out procedure. 



The HP 2748B Tape Reader is packed in a shipping crate. Remove the unit from the crate and re- 
move any shipping materials from the tape reader. Retain all materials in case it becomes necessary 
to repack the tape reader for shipment in the future. 

The tape reader PCA is already jumpered when shipped. Before installing it in the computer, con- 
sult the "Subsystem Configuration" form to verify that the jumpering was done correctly. 

The interface PC As for input/output devices are usually housed in a card cage in the top of bay #2. 
The "Subsystem Configuration" form specifies the intended location of the tape reader PCA in the 
card cage. PCAs are always installed with the component side facing up. Occasionally, installation 
of the tape reader PCA may require that other PCAs in the card cage be rearranged to make room 
for it. If that is the case, then the "Subsystem Configuration" form also specifies the new location 
of all affected PCAs. When removing or inserting PCAs, observe the normal precautions for avoiding 
damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 

The intended location of the tape reader in the appropriate equipment bay is shown in the "HP 3000 
Racking Diagram". Bolt the rack mounting kit to the tape reader and then mount the unit in the 
specified location in the equipment bay. Installation instructions are attached to the rack mounting 
kit. 

Connect the interface cable to the tape reader and to the tape reader PCA. All cable connections 
are summarized on the "Cable Routing" form. 

Perform the installation check-out procedure as described earlier under "Installation". 



OPERATING PROCEDURES 



Loading Tape 

Before loading tape, turn on the tape reader power and press the LOAD switch to release the reader 
pinch roller. 
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Tape can be loaded in the tape reader in one of four ways, as shown in figure 2748-2. Make certain 
that as the tape moves from left to right, the characters on the tape approach the read head assembly 
in the original sequence punched, and the feed holes are nearer the front panel of the unit. Tape 
that is rolled can be loaded as shown in figure 2748-2A or 2748-2B, depending upon the location of 
the feed holes. Long, unrolled lengths of tape should be loaded as shown in figure 2748-2C. Con- 
tinuous loops of tape should be loaded as shown in figure 2748-2D. 

When threading tape through the read head assembly, hold the leader end of the tape between the 
thumb and forefinger of both hands as shown in figure 2748-3A. With the tape drawn tightly and 
at an angle to the read head assembly as shown in figure 2748-3B, begin sliding the tape into the 
slot in the read head. Hold the tape down against the read head surface and slide the tape from 
left to right and back into the slot in the read head assembly (figure 2748-3C). The tape should 
slip easily into the recessed tape guide slot and under the plastic-covered wire foot on the read head. 
The tape is shown in the final loaded position in figure 2748-3D. 



A. APPROACHING READ HEAD ASSEMBLY WITH TAPE B. INSERTING TAPE INTO SLOT IN READ HEAD ASSEMBLY 
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Figure 2748-2. Tape Loading Diagram 
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Figure 2748-3. Tape Threading Diagram 
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HP 2895B TAPE PUNCH 
(Subsystem HP 30105A) 



The HP 2895B Tape Punch is a rack-mounted output device which punches data onto paper tape at 
a speed of up to 75 characters-per-second. 



SUBSYSTEM INVENTORY 

An HP 30105A Tape Punch Subsystem includes the following materials: 
One HP 2895B Tape Punch 
One HP 30205A Tape Punch Interface 

One HP 2895B Tape Punch Operating and Service Manual, part number 02895-90008 
One HP 30105A Tape Punch Subsystem Maintenance Manual, part number 30105-90001 
One Rack Mount Assembly, part number 02895-60003 (moss gray) 
One On-Line HP 30105A Paper Tape Punch Diagnostic, product number 32373A 
One On-Line HP 30105A Paper Tape Punch Diagnostic manual, part number 30105-90003 

The HP 30205A Tape Punch Interface includes an HP 30050A Universal Interface (TTL) Printed- 
Circuit Assembly (PCA), part number 30050-60001, and an Interface Cable Assembly, part number 
30205-60001. The interface cable connects the tape punch to the PCA. 

SPECIFICATIONS 

The pertinent specifications for the HP 2895B Tape Punch are presented in table 2895-1. 
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Table 2895-1. HP 2895B Specif ications 



Interface DC Power Requirements 



+5 


-5 


+15 


-15 


+20 


-20 


4.0 


















Tape Punch AC Power Requirements 



Voltage: 
Current: 
Frequency: 



120V 




230V 


2.5A 


or 


1.6A 


60 Hz 




50 Hz 



Heat Dissipation 



Tape Punch: 683 BTU/hr; 171.43 cal, kg/hr 
Interface: 68 BTU/hr; 17.07 cal, kg/hr 



Cable Lengths 



Tape Punch Power Cord: 
Interface Cable Assembly: 



7 ft; 2.13 m 

10 ft (standard); 3.048 m 
25 ft (maximum); 7.62 m 



Net Weight (Unpacked): 35 lb 

15.87 kg 



Distributed Over: n.a. (rack-mounted) 



Dimensions 



Depth: 21-3/16 in.; 53.8 cm 
Width: 16-3/4 in.; 42.6 cm 

Height: 10-1/2 in.; 26.7 cm 



Shipping Information 



Number of Crates: 
Size of Crates: 



3.06 cu ft; .0876 cu m and 
3.87 cu ft; .1096 cu m 



Net Weight (Packed) of Crates: 38 lb; 17.23 kg and 22 lb; 9.98 kg 
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INSTALLATION 

The tape punch and interface PCA are already mounted in the appropriate equipment bay when the 
computer system is shipped. If they are housed in the same bay, then they are also already con- 
nected to one another. If they are in separate bays, then the interface cable is connected to the 
PCA and coiled inside the particular bay. In such a case, after the bays are fastened together the 
interface cable must be uncoiled and connected to the tape punch. When the cable has been con- 
nected to the tape punch, secure it by moving the slide lock on the cable end to the lock position. 
All cable connections are summarized on the "Cable Routing" form in section 1 of the System Sup- 
port Log for the particular computer system. 

Jumper and polling information for the tape punch PCA, as well as the location of the PCA in the 
equipment bay, are described on the "Subsystem Configuration" form in section 1 of the System 
Support Log. Using the "Subsystem Configuration" form, verify that the polling connections on the 
backplane of the card cage were done correctly. To minimize the possibility of damaging PC As, it 
is recommended as a general rule that PCAs not be removed from the card cage merely for the pur- 
pose of verifying the jumper connections. 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national configuration (such as NEMA or 
CEE) to ensure that the hot leg will be broken when the 
power switch on the product is set to the off position. 



The installation procedure for the HP 2895B is as follows: 

a. Roll the HP 2895B in and out of the equipment bay to ensure that the power and signal cables 
do not catch on the surrounding hardware. 

b. With the HP 2895B rolled out of the equipment bay, verify that the power selection switch 
located behind the control panel next to the take-up reel (12 in figure 2895-1) is set to the 
proper position. 

c. Install a roll of tape (this procedure is described under "Operating Procedures" below). 

Note: Refer to figure 2895-1 for the location of the switches and 
indicator lights discussed in steps d, e, f, and g. The num- 
bers in parentheses are callouts in figure 2895-1. 



d. Move the ac power switch (2) to the POWER ON position and the dc power switch (3) to the DC 
ON position. The power indicator light on the front panel and the READY indicator light (1) 
should illuminate. 

e. Verify the proper operation of the TAPE FEED (4), FEED HOLES (7), and CODE HOLES (8) 
switches as follows: 

• Press the TAPE FEED switch. The tape punch should feed tape from the supply reel onto 
the take-up reel without punching anything (including feed holes). 
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Tape winding motor lever 



Figure 2895-1. Operating Controls and Indicators (Top View of HP 2895B 
When Rolled Out of Equipment Bay) 



• Press the FEED HOLES switch. The tape punch should feed tape from the supply reel 
onto the take-up reel while punching feed holes in the tape. 

• Press the CODE HOLES switch. The tape punch should feed tape from the supply reel 
onto the take-up reel while punching every track (8-level code plus feed hole). 

Verify the proper operation of the tape winding direction switch (10) as follows: 

• Set the tape winding direction switch to the 1 position. 
Load the tape so that it winds counterclockwise onto the take-up reel. 



• 



• Press the TAPE FEED switch. The tape should move from the supply reel, through the 
unit, and counterclockwise onto the take-up reel. 

• Release the TAPE FEED switch. 

• Set the tape winding direction switch to the 2 position. 

• Reload the tape so that it winds clockwise onto the take-up reel. 

• Press the TAPE FEED switch. The tape should move from the supply reel, through the 
unit, and clockwise onto the take-up reel. 

g. Verify that the TAPE LOW indicator light (9) is functioning properly by simulating a low tape 
condition (load a small amount of tape onto the supply reel, thread the tape through the unit 
and onto the take-up reel and then press and hold the TAPE FEED switch; the TAPE LOW 
light should illuminate before the tape runs off the supply reel). 

h. Install the chad box on the front of the unit. 



DIAGNOSTIC PROGRAMS 

The On-Line HP 30105A Paper Tape Punch Diagnostic verifies the proper operation of the tape 
punch and the interface PC A. The operating instructions are described in the associated manual 
(refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30105A Tape Punch Subsystem includes all the materials listed earlier 
under "Subsystem Inventory" plus copies of those System Support Log forms which pertain to the 
add-on installation. 

The add-on procedure comprises the following general steps: 

1. Uncrating the shipment. 
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2. Installing the tape punch PCA. 

3. Installing the rack mounting kit. 

4. Installing the tape punch. 

5. Connecting the cable between the tape punch PCA and the tape punch. 

6. Performing the installation check-out procedure. 



The HP 2895B Tape Punch is packed in a shipping crate. Remove the unit from the crate and re- 
move any shipping materials from the tape punch. Retain all materials in case it becomes necessary 
to repack the tape punch for shipment in the future. 

The tape punch PCA is already jumpered when shipped. Before installing it in the computer, con- 
sult the "Subsystem Configuration" form to verify that the jumpering was done correctly. 

The interface PCAs for input/output devices are usually housed in a card cage in the top of bay #2. 
The "Subsystem Configuration" form specifies the intended location of the tape punch PCA in the 
card cage. PCAs are always installed with the component side facing up. Occasionally, installation 
of the tape punch PCA may require that other PCAs in the card cage be rearranged in order to make 
room for it. If that is the case, then the "Subsystem Configuration" form also specifies the new 
location of all affected PCAs. When removing or inserting PCAs, observe the normal precautions 
for avoiding damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 

Assemble the slide mounting drawer as illustrated in figure 2895-2. The intended location of the 
tape punch in the appropriate equipment bay is shown on the "HP 3000 Racking Diagram". Install 
the brackets in the bay and then bolt the drawer to the brackets. Slide the drawer out until it is 
fully extended and then place the tape punch in the drawer such that the tape reel is at the back of 
the drawer. 

Connect the interface cable to the tape punch and to the tape punch PCA. All cable connections 
are summarized on the "Cable Routing" form. 

Perform the installation check-out procedure as described earlier under "Installation". 
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Figure 2895-2. Assembling and Installing the HP 2895B Tape Punch Slide Mounting Drawer 



OPERATING PROCEDURES 

Loading Tape 

Refer to the numbered callouts in figure 2895-3 and perform the following steps: 

a. Pull the drawer-mounted HP 2895B out of the equipment bay. 

b. Press downward on the tape winding motor lever (10), release the bobbin on the take-up reel 
(figure 2895-3, insert A), and remove the take-up reel (7). 

c. Move the tape guide arm (4) to the left until it locks in place. 

d. Release the bobbin lock on the tape supply reel (3) as shown in insert A of figure 2895-3, and 
remove the empty cardboard bobbin of the previous roll of tape. 

Note: While performing the procedures in step e, be careful when 
placing a new roll of tape on the tape supply reel bobbin. If 
the rubber ring is dislodged (see insert C of figure 2895-3), 
the new roll of tape will not be properly secured to the tape 
supply reel. 



e. Unroll approximately 6 feet (2 meters) of tape from the tape roll and place the roll on the 
tape supply reel so that the tape unrolls clockwise toward the right side of the tape punch. 
For Hewlett-Packard paper tape, part number 9280-0063, the printing along the edge of the 
tape will face toward the top of the unit. 

f . Lock the roll of tape in place by pressing downward on the outer edge of the bobbin lock as 
shown in insert B of figure 2895-3. The bobbin lock has several locking positions to accommo- 
date different diameter bobbins. 

g. Thread the tape around the tape guides (6, 4, 5), then along the edge of the tape punch towards 
the front panel of the drawer. Insert the tape through the opening in the drawer front panel. 

h. Slide the tape into the front slot (12) of the unit. 

i. If the punched tape is not going to be taken up by the take-up reel, set the tape winding motor 
switch (11, figure 2895-1) to the off position and then proceed with step j. If the punched 
tape is to be taken up by the take-up reel, skip to step k. 

j. Press downward on the tape winding motor lever (10) and install the take-up reel (7) over the 
tape supply reel. Read the following caution and then skip to step o. 

Caution: Do not operate the tape punch without the take-up reel in 
place. The absence of the take-up reel may cause the spring- 
loaded winding motor to bind the tape supply reel. The take- 
up reel driver gear and the tape supply reel will be damaged if 
this caution is not heeded. 



k. Set the tape winding motor switch (11, figure 2895-1) to the on position. Set the tape winding 
direction switch (9) to the desired position. 

Note: Hewlett-Packard recommends that the punched tape be taken 
up in the clockwise direction. 



1. Press downward on the tape winding motor lever (10) and install the take-up reel (7) over the 
tape supply reel. 

m. Pass the loose end of the tape through the metal tape guide (13) and through the protruding 
loop controller (1). 

n. Wrap one complete loop of tape around the tape lifter (2) and wrap the tape onto the take-up 
reel in the direction specified by the tape winding direction switch (10, figure 2895-1). 

Note: Cardboard bobbins from empty rolls of tape can be used to 
collect tape on the take-up reel. In this manner, the bobbin 
lock on the take-up reel provides a convenient way to separ- 
ate the punched tape from the take-up reel. 



Move the ac power switch to the POWER ON position and the dc power switch to the DC ON 
position. The POWER indicator light on the front panel, the READY light on the control 
panel, and the ERROR light on the control panel should all illuminate. 

Unlock the tape guide arm (4) by physically moving it to the right, away from the retaining 
magnet. The loop controller (1) will retract and not protrude from the side of the tape punch 
when the tape guide arm (4) is unlocked. 

Move the tape guide arm (4) to the right until the ERROR indicator light goes out. Then press 
the TAPE FEED switch to take up the slack in the tape. When the slack is taken out of the 
tape path, the tape pressure should hold the tape guide arm in position so that the ERROR 
indicator light remains dark. Release the TAPE FEED switch. 
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Figure 2895-3. Loading and Threading Tape 



HP 2893A CARD READER 
(Subsystem HP 30106A) 



The HP 2893A Card Reader is a free-standing input device which reads data from standard 80- 
column, 12-row tab cards at a speed of 600 cards-per-minute. There are two models: the 2893A 
and the 2893A-015. The 2893A is designed to operate from 120 volt, 60 hertz power and the 
2893A-015 is designed to operate from 230 volt, 50 hertz power. 



SUBSYSTEM INVENTORY 

The HP 30106A Card Reader Subsystem (see figure 2893-1) includes the following materials: 

One HP 2893A or 2893A-015 Card Reader 

One HP 3 0206 A Card Reader Interface 

One HP 30106 A Card Reader Subsystem Maintenance Manual, part number 30106-90001 

One HP 2892A and 2893A Card Readers Operating and Service Manual, part number 02892- 
90001 

One On-Line HP 30106A/30107A Card Reader Test, product number 32365A 

One On-Line HP 30106A/30107A Card Reader Test manual, part number 30106-90003 



The HP 30206A Card Reader Interface consists of a Card Reader Interface Printed-Circuit Assembly 
(PCA), part number 30206-60001, an Interface Cable Assembly, part number 30206-60002, and a 
deck of test cards, part number 30206-60006. 



SPECIFICATIONS 

The pertinent specifications for the HP 2893A Card Reader are presented in table zotJii-i. 
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Figure 2893-1. HP 301 06A Card Reader Subsystem 
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Table 2893-1. HP 2893A Specifications 



Interface DC Power Requirements 



+5 


-5 


+15 


-15 


+20 


-20 


3.3 





.01 


.006 









Card Reader AC Power Requirements 

Voltage: 
Current: 
Frequency: 



120V 




230V 


5A 


or 


2.5A 


60 Hz 




50 Hz 



Heat Dissipation 



Card Reader: 2000 BTU/hr; 502 cal, kg/hr 
Interface: 57 BTU/hr; 14.307 cal, kg/hr 



Cable Lengths 



Card Reader Power Cord: 
Interface Cable Assembly: 



6 ft; 1.829 m 

25 ft (standard); 7.62 m 
100 ft (maximum); 30.48 m 



Net Weight (Unpacked): 



76 lb 
34.47 kg 



Distributed Over: 



3.1 sq in. 
20 sq cm 



Dimensions 



Depth: 
Width: 
Height: 



18 in.; 45.7 cm 
23 in.; 58.4 cm 
16 in.; 40.6 cm 



Shipping Information 



1 



Number of Crates: 

Size of Crates: 13.2 cu ft; .3738 cu m 

Net Weight (Packed) of Crates: 88 lb (1 18 lb for export) 
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INSTALLATION 

The card reader interface PCA is already installed in the appropriate card cage and equipment bay 
when the computer system is shipped and the interface cable is connected to the PCA and coiled 
inside the bay. The card reader and its power cord are shipped in a separate container. 

The HP 2893A Card Reader and its power cord are packed in a shipping crate. Remove the unit 
from the crate and remove any shipping materials from the card reader. There are two shipping 
screws on the bottom of the card reader which must be removed. The screws are easily discernible 
because they secure a cardboard sign to the bottom of the unit (the sign merely instructs the Cus- 
tomer Engineer to remove the screws). Retain all materials in case it becomes necessary to repack 
the card reader for shipment in the future. 

Jumper and polling information for the card reader PCA, as well as the location of the PCA in the 
equipment bay, are described on the "Subsystem Configuration" form in section 1 of the System 
Support Log. Using the "Subsystem Configuration" form, verify that the polling connections on 
the backplane of the card cage were done correctly. To minimize the possibility of damaging PC As, 
it is recommended as a general rule that PCAs not be removed from the card cage merely for the 
purpose of verifying the jumper connections. 

After uncrating the card reader, uncoil the interface cable and connect the loose end to the 50-pin 
connector on the card reader. The 50-pin connector is located in the center of the backside of the 
card reader near the lower edge. The cable connections are summarized on the "Cable Routing" 
form. 

After connecting the card reader to the PCA, perform the following installation check-out procedure. 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national configuration (such as NEMA or CEE) 
to ensure that the hot leg will be broken when the power 
switch on the product is set to the off position. 



a. Connect the female end of the power cord to the primary power connector on the card reader. 
The primary power connector is located near the lower right corner of the backside of the card 
reader. Then connect the male end of the power cord to an appropriate ac electrical outlet. 

b. Move the ac power circuit breaker on the rear base panel of the unit to the ON position. 

c. Move the ONLINE/OFFLINE switch on the rear panel of the unit to the OFFLINE position. 

d. Move the SHUTDOWN switch on the rear panel of the unit to the AUTO position. 

e. Press the POWER switch on the front control panel of the unit. The POWER switch should 
illuminate (note that the blower will not come on at this time). 

f . Press and hold the LAMP TEST switch on the rear panel of the unit. All the front control 
panel indicator lights (except the EOF light) should be illuminated as long as the switch is 
depressed. Release the LAMP TEST switch. 
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g. Press the EOF switch on the front control panel. The switch should illuminate. 

h. Load approximately three inches of unpunched cards into the input hopper (this procedure is 
described under "Operating Procedures" below). 

i. Press the RESET switch on the front control panel of the unit. The blower should come on 
and, after a short delay (approximately 3 seconds), the cards should be picked, passed through 
the reader mechanism, and then stacked in the output stacker. After all the cards have passed 
from the input hopper to the stacker, the blower should turn off. 

j. Press the POWER switch on the front control panel of the unit. Remove the cards from the 
output stacker (this procedure is described under "Operating Procedures" below). 



DIAGNOSTIC PROGRAMS 

The On-Line HP 30106A/30107A Card Reader Test verifies the proper operation of the card reader. 
The operating instructions for the diagnostic program are described in the associated manual (refer 
to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30106A Card Reader Subsystem includes all the materials listed 
earlier under "Subsystem Inventory" plus copies of those System Support Log forms which pertain 
to the add-on installation. 

The add-on procedure comprises the following general steps: 

1. Uncrating the shipment. 

2. Installing the card reader PC A. 

3. Connecting the interface cable to the card reader and to the card reader PCA. 

4. Performing the installation check-out procedure for the card reader. 

The uncrating procedure for the card reader is described earlier under "Installation". 

The card reader PCA is already jumpered when shipped. Before installing it in the computer, con- 
sult the "Subsystem Configuration" form to verify that the jumpering was done correctly. 

The interface PC As for input/output devices are usually housed in a card cage in the top of bay #2. 
The "Subsystem Configuration" form specifies the intended location of the card reader PCA in the 
card cage. PCAs are always installed with the component side facing up. Occasionally, installation 
of the card reader PCA may require that other PCAs in the card cage be rearranged to make room 
for it. If that is the case, then the "Subsystem Configuration" form also specifies the new location 
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of all affected PCAs. When removing or inserting PCAs, observe the normal precautions for avoiding 
damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 

Uncoil the interface cable assembly and connect the hooded end (PI) to the card reader PC A as 
illustrated in figure 2893-1. Then connect the other end of the cable (P2) to the 50-pin connector 
on the card reader. The 50-pin connector is located in the center of the backside of the card reader 
near the lower edge. The cable connections are summarized on the "Cable Routing" form. 

Perform the installation check-out procedure for the card reader as described earlier under 
"Installation". 



OPERATING PROCEDURES 

Note: The input hopper and the output stacker are both located on 
the top of the HP 2893A. As the operator faces the front of 
the card reader, the input hopper is on the right nearer the 
back of the unit and the output stacker is on the left nearer 
the front. 



Loading the Input Hopper 

Pull the hopper follower back with one hand and insert cards into the input hopper (face forward) 
with the other hand. The first card to be read must be at the front of the hopper with a 9-edge 
down and column 1 at the left. Continue placing cards in the input hopper until it is loosely filled 
(approximately 1000 cards). 

Caution: Do not pack the input hopper so full that the riffle action 
at the air riffle cap at the front edge of the hopper is 
inhibited. 



The hopper may be loaded while cards are being read if the operator is careful to keep tension on 
the front portion of the deck while loading additional cards at the rear. This is best accomplished 
when the input hopper is one-third to one-half full. Use just enough pressure to maintain the riffle 
action. 



Removing Cards From the Input Hopper 

Normally, all cards loaded into the input hopper are processed through the card reader. However, if 
it is necessary to remove cards from the hopper, merely pull the hopper follower back and remove 
the cards. If the cards are arranged in a particular order, exercise care in repacking them in then- 
storage container so that the order is maintained. 



Removing Cards From the Output Stacker 

Pull the stacker plate forward with one hand and remove the front portion of the card deck from the 
stacker with the other hand. Be careful to maintain the proper deck order. When unloading cards 
from the stacker while the card reader is reading cards, be careful not to interfere with the cards 
which are in the process of being deposited in the stacker and return the stacker plate to its normal 
position gradually. 



SHUTDOWN Switch 

The SHUTDOWN switch on the rear panel of the unit selects the mode of operation, MANUAL or 
AUTO. In the MANUAL mode, the vacuum/blower motor and the drive motor run continuously 
whenever the card reader power is on. In the AUTO mode (the normal operating mode), the 
vacuum/blower motor and the drive motor turn off after the last card has been picked from the 
input hopper. 



2893-7 



HP 2610A LINE PRINTER 
(Subsystems HP 3 010 8 A and 30108A-001) 



There are two models of the HP 2610A Line Printer: a 200 line-per-minute (1pm), 64-character 
model and a 150 1pm, 96-character model. Both models are available for either 120V, 60 hertz 
or 230V, 50 hertz power. 



SUBSYSTEM INVENTORY 

An HP 30108A Line Printer Subsystem (see figure 2610-1) includes the following materials: 

• One 64-character HP 2610A Line Printer 

• One HP 30209A Line Printer Interface Kit 

• One HP 301 08A Line Printer Subsystem Maintenance Manual, part number 30108-90001 

• One HP 261 0A Line Printer Reference Manual, part number 02610-90005 

• One HP 261 0A Line Printer Field Service Manual, part number 02610-90001 

• One HP 261 0A Line Printer Parts Identification Manual, part number 02610-90006 

• One On-Line HP 2610A/2614A Line Printer Diagnostic, product number 32366A 

• One On-Line 261 A/2614 A Line Printer Diagnostic manual, part number 03000-90030 

The HP 30209A Line Printer Interface Kit consists of an Interface Cable Assembly, part number 
30209-60002, and a Universal Interface (Differential) printed-circuit assembly (PCA), part number 
30051-60001. 

The HP 30108A-001 Line Printer Subsystem includes all of the above materials except that a 96- 
character line printer is delivered instead of the 64-character model and a different reference manual 
(part number 02610-90014), field service manual (part number 02610-90012), and parts identifica- 
tion manual (part number 02610-90016) are delivered. 

SPECIFICATIONS 

The pertinent specifications for the HP 2610A Line Printer are presented in table 2610-1. 

2610-1 



120V, 60HZOR 
230V, 50HZ 




POWER CORD 



UNIVERSAL INTERFACE 
(DIFFERENTIAL) PCA 
(PART NUMBER 
30051-60001] 



TO POWER 
SUPPLY 



Figure 2610-1. HP 30104A Line Printer Subsystem 
9fii n.9 



Table 2610-1. HP 261 0A Specifications 



Interface DC Power Requirements 



+5 


-5 


+15 


-15 


+20 


-20 


4.4 


















Line Printer AC Power Requirements 

Voltage: 
Current: 
Frequency: 



120V 




230V 


7.5A 


or 


4A 


60 Hz 




50 Hz 



Heat Dissipation 



Line Printer: 3070 BTU/hr; 770.57 cal, kg/hr 
Interface: 75 BTU/hr; 18.825 cal, kg/hr 



Cable Lengths 



Line Printer Power Cord: 15 ft; 4.57 m 

Interface Cable Assembly: 50 ft (standard); 15.24 m 

500 ft (maximum); 152.4 m 



Net Weight (Unpacked 


I: 500 lb 




226.76 kg 


Dimensions 




Depth : 


25.5 in.; 64.8 cm 


Width : 


37 in.; 94 cm 


Height: 


41 in.; 104.2 cm 



Distributed Over: 5.8 sq in. 
37.4 sq cm 



Shipping Information 



Number of Crates: 1 

Size of Crates: 38 cu ft; 1 .076 cu m 

Net Weight (Packed) of Crates: 550 lb; 249.43 kg 
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INSTALLATION 

The line printer interface PC A is already installed in the appropriate card cage and equipment bay 
when the computer system is shipped and the interface cable is connected to the PCA and coiled 
inside the bay. 

The HP 2610A Line Printer is strapped to a shipping pallet. Cut the straps, remove the unit from 
the pallet, and then remove any shipping materials from the line printer. Retain all materials in 
case it becomes necessary to repack the line printer for shipment in the future. 

Jumper and polling information for the line printer PCA, as well as the location of the PCA in the 
equipment bay, are described on the "Subsystem Configuration" form in section 1 of the System 
Support Log. Using the "Subsystem Configuration" form, verify that the polling connections on 
the backplane of the card cage were done correctly. To minimize the possibility of damaging PCAs, 
it is recommended as a general rule that PCAs not be removed from the card cage merely for the 
purpose of verifying the jumper connections. 

After unpacking the line printer, uncoil the interface cable, pull off the back panel of the line 
printer, and connect the loose end of the cable to the 50-pin female connector (labeled 4J109) in- 
side the line printer. As you face the back of the line printer, the 50-pin female connector is located 
at the upper right corner of the logic chassis card cage. The interface cable should enter the back of 
the line printer along side the power cord and should be secured in place using the plastic cable 
clamp located just above the power cord. The cable connections are summarized on the "Cable 
Routing" form. 

After the line printer is connected to the interface PCA, perform the following installation check- 
out procedure. 

1. Before applying ac power to the line printer, check the vertical advance clutch and brake. The 
clutch and brake are two separate magnetic particle clutches. During shipping, the magnetic 
particles settle and can pack solid, in which case the particular clutch assembly must be 
loosened up. 

Level the line printer using the procedure described in section 1 of the appropriate line printer 
field service manual. 

Open the left side cover and remove the back cover. Then open the format reader to protect 
the channel brushes. To check the brake, try to turn the vertical forms knob counterclockwise 
without pulling the knob out. If the brake is frozen, the knob will not turn; if the brake is 
free, the knob will turn. If the brake is frozen, try rocking the knob while tapping the casting 
at point "A" in figure 2610-2 with a plastic mallet until the knob turns freely. To check the 
clutch, try to turn the flywheel. If the clutch is frozen, the flywheel will not turn; if the clutch 
is free, the flywheel will turn. If the clutch is frozen, try rocking the flywheel while tapping 
the casting at point "A" in figure 2610-2 with a plastic mallet until the flywheel turns freely. 

2. Install a ribbon (this procedure is described under "Operating Procedures" below). 

3. Install a format tape (this procedure is described under "Operating Procedures" below). 

4. Install fan-folded forms (this procedure is described under "Operating Procedures" below). 



TO FREE 
CLUTCH 




Figure 2610-2. Freeing the Magnetic Particle Brake and Clutch Assemblies 



5. Open the print drum gate. 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national configuration (such as NEMA or CEE) 
to ensure that the hot leg will be broken when the power 
switch on the product is set to the off position. 



6. One end of the power cord is hard-wired to the line printer. Connect the loose end to an 
appropriate ac electrical outlet and then turn on the line printer. The ribbon should remain 
slack, the forms should not move horizontally or vertically, and no hammers should fire. 

7. Close the print drum gate. As soon as the gate is closed, ribbon tension should automatically 
be applied. 

8. Press the PAGE EJECT switch on the line printer control panel. The forms should advance 
to the top of a new page. 
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9. Simulate the various line printer fault conditions, as follows: 

a. Run the printer out of forms. Printing should stop when the "out of forms" condition 
is sensed. 

b. Tear the forms just below each pinwheel, first on the left side and then on the right side. 
Printing should stop whenever torn forms are sensed. 

c. Open the cover of the format tape reader. Printing should stop immediately. 

d. Operate the print drum gate latch, as if to open the gate. Printing should stop immediately. 

e. Jumper a hammer driver fuse to the fuse alarm buss to simulate a blown fuse. Printing 
should stop immediately. 



DIAGNOSTIC PROGRAMS 

The On-Line HP 2610A/2614A Line Printer Diagnostic verifies the proper operation of the line 
printer and the interface PCA. The operating instructions are described in the associated manual 
(refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30108A or 30108A-001 Line Printer Subsystem includes all the 
materials listed earlier under "Subsystem Inventory" plus copies of those System Support Log 
forms which pertain to the add-on installation. 

The add-on procedure comprises the following general steps: 

1. Unpacking the line printer. 

2. Installing the interface PCA. 

3. Connecting the interface cable to the line printer and to the interface PCA. 

4. Performing the installation check-out procedure for the line printer. 

The unpacking procedure for the HP 2610A Line Printer is described earlier under "Installation". 

The interface PCA is already jumpered when shipped. Before installing it in the computer, use the 
"Subsystem Configuration" form to verify that the jumpering was done correctly. 

The input/output device interface PCAs are usually housed in a card cage in the top of bay #2. The 
"Subsystem Configuration" form specifies the intended location of the line printer in the card cage. 
PCAs are always installed with the component side facing up. Occasionally, installation of the line 
printer PCA may require that other PCAs in the card cage be rearranged to make room for it. If this 



is the case, then the "Subsystem Configuration" form also specifies the new location of all affected 
PCAs. When removing or inserting PCAs, observe the normal precautions for avoiding damage to 
components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 

Connect the PI end of the interface cable to the line printer interface PCA as illustrated in figure 
2610-1 and then connect the P2 end of the cable to the line printer as described under "Installation' 
The cable connections are summarized on the "Cable Routing" form. 



OPERATING PROCEDURES 



Adjusting the Phasing Control 

The phasing control is the rotating control at the top of the line printer control panel. Phasing ad- 
justment is normally required only when changing between single-part and multiple-part forms. This 
control compensates for the thickness of the forms being used. Incorrect phasing is indicated by the 
loss of the tops or bottoms of the characters across a line. The phasing can best be adjusted by 
printing the character "E" in all columns and moving the phasing control until the best quality 
printing is obtained (see figure 2610-3). The print quality on multiple part forms is best observed 
on the bottom form. 



Vertical Forms Control 

This is a manual control which is used to advance the forms up or down. The vertical forms control 
is normally used when setting up the forms before starting to print. The control is located inside the 
left cover, and is operated by pulling the knob out and rotating it in the required direction (see fig- 
ure 2610-4). 



Forms Installation and Set-Up 

Use the following procedure (refer to table 2610-2 for the acceptable form dimensions). 

a. Place the fan-folded forms below the front of the printer. 

b. Turn on the printer. 

c. Press the PAGE EJECT switch on the line printer control panel. This should set the vertical 
shift mechanism at the "top of form" position and the horizontal shift mechanism at the 
"home" position. 
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Figure 2610-3. Phasing Adjustment 
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Figure 2610-4. Manual Vertical Forms Control 



Table 2610-2. Form Dimensions 



Form Feed Holes: 



All forms used must have round holes 
punched along both margins 0.25 ± 0.01 
inches from the paper edge to the hole 
centerlines. The distance between hole 
centerlines must be 0.50 ± 0.01 inches 
non-accumulative. The hole diameter 
shall be. 155+ .005 inches. 



Width: 
Length : 



4.0 to 20.5 inches overall. 

Any length continuous form (up to 22 
inches under format control) except 
limited to 1 1 inches in the paper stacker. 



Thickness: 



Recommended paper single-part between 
15 lbs and 25 lbs (per 1000). Multi-part 
form maximum of original plus 5 copies 
at a maximum weight of 15 lbs for the 1st 
form and 1 2 lbs for the rest. The maxi- 
mum multiple part forms thickness is 
.025 inches. 
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d. Raise the top cover window and open the print drum gate. Pass the forms up through the 
bottom slot and then between the print drum gate and the print mechanism (see figure 2610-5). 

e. Open the pin wheel flaps. Pass the forms over the pinwheels and out of the slot below the 
hinge of the window (see figure 2610-5). 

f. Refer to figure 2610-6. Install the forms between the two pinwheel drive sprockets and close 
the flaps. 

Caution: Be careful to avoid the small pins mounted between the 
pinwheel cogs. 




Figure 2610-5. Forms Installation 



SELF ACTUATING LOCK 
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LOCATION 
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Figure 2610-6. Pinwheel Forms Tractor 



g. First column alignment: If the previous forms were of the same dimensions and type as those 
being installed, do not adjust the pinwheels and skip directly to step i. If the left index is to be 
changed, orif a different size form is being installed, proceed as follows. Raise the drum gate 
up close to the printer without latching the gate. This allows the use of the column indicator 
on the drum gate (see figure 2610-7). If the left index must be changed, adjust the left pin- 
wheel horizontally to locate the first column. Note that the column indicator will accurately 
set up forms only if step c (above) was performed. 

h. Adjust the right pinwheel to provide only enough horizontal forms tension to straighten the 
slack out of the forms. 

i. Open the drum gate all the way. Adjust the forms to the first pint line by pulling out and 
turning the Vertical Forms Control Knob (left side of printer). Use the linefinder shown in 
figure 2610-8 to locate the first pint line. The printout will occur as shown in figure 2610-9 
in relation to the linefinder. 

j. Close the drum gate. Forms installation is now complete. 
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Figure 2610-7. Print Column Indicator 




Figure 2610-8. Line Finder Indicator 
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CHARACTER 
PRINTOUT 




Figure 2610-9. Print Line Location 



Ribbon Maintenance 

Raise the top cover window and open the drum gate. The ribbon (part number 9282-0508) is 
mounted on two spools, one at each side of the drum gate. The ribbon material is two inches wide 
and 36 yards long. It runs across the inside of the gate behind a mylar shield. 

Changing the ribbon can be a clean job. Done with care, there is no need to touch the ribbon 
material. Be careful, a new ribbon can ink clothing at a touch. Handle the ribbon assembly only 
by the upper edge of the spools. The following is the procedure for changing a ribbon. 

a. Raise the top cover window and then open the print drum gate. Push the mylar shield back 
on the right side (see figure 2610-10). 

b. To remove a ribbon, lift the spools from their spindles and move them out around the guide 
posts (see figure 2610-11). To install a ribbon, hold the ribbon assembly by the upper edge of 
the spools and guide the ribbon down between the mylar shield and guide posts (it must be 
unwinding off the spool towards the center of the gate as shown in figure 2610-11). If the 
ribbon is winding off the front outside of the spools, remove the spools and turn them both 
over. With the ribbon around the guide posts, set the spools over the spindles. Rotate each 
spool within one revolution until it has dropped down and locked. Keep the ribbon slack to 

a minimum when installing the spools. 




Figure 2610-10. Mylar Ribbon Shield 
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RIBBON GUIDE POSTS 



UNWINDING FROM 
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RIBBON SPOOLS 




Figure 2610-11. Ribbon Installation Guide 

Installing a Format Tape 

The HP part number of the standard format tape is 02610-80001. 

To install or remove a format tape, the printer must be stopped and the format reader must be un- 
latched. To unlatch the format reader, press downward with your thumb on the latch (see figure 
2610-12). The format reader swings downward slightly, presenting an opening between the reader 
and a copper colored contact roller (see figure 2610-13). Format tape tension is applied by the 
white tension roll (see figure 2610-13). To adjust the tension, loosen the tension roll by turning it 
counterclockwise. When loosened, the roll slides forward or backward in its slot to release or apply 
tension to the format tape. When the proper tension has been achieved, turn the tension roll clock- 
wise to lock it in place. The format tape is installed in a form of triangle around the drive sprocket, 
the contact roller, and the tension roll. The format tape must be center aligned on the drive sprocket 
cogs so that a red coincidence dot on the drive sprocket appears through one of the coincidence line 
holes on the tape (see figure 2610-14). The tape channels are labeled 1-12. Channel 1 must be on 
the inside toward the chassis. 

The tape tension should be adjusted to remove slack so that the tape is taught. DO NOT OVER 
TIGHTEN. Close the format reader by raising the reader back to the contact roller. The reader will 
latch into place with an audible click. 

Caution: Never try to manually make the format tape move back- 
wards through the format tape reader. To do so will 
damage the format tape reader. 
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Figure 2610-12. Unlatching the Format Reader 
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Figure 2610-13. Format Tape Installed 
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Figure 2610-14. Format Tape Coincident Lines 



HP 2614A LINE PRINTER 
(Subsystems HP 30109A and 30109A-001) 



There are two models of the HP 2614A Line Printer: a 600 line-per-minute (1pm), 64-character 
model and a 400 1pm, 96-character model. Both models are available for either 120V, 60 hertz 
or 230V, 50 hertz power. 



SUBSYSTEM INVENTORY 

The HP 30109A Line Printer Subsystem (see figure 2614-1) includes the following materials: 

• One 64-character HP 2614A Line Printer 

• One HP 30209A Line Printer Interface Kit 

• One HP 30109 A Line Printer Subsystem Maintenance Manual, part number 30109-90001 






One HP 2614A Line Printer (Controller) Operating and Service Manual, part number 02614- 
90001 

One HP 26 14 A Line Printer (Print Head Assembly) Operating and Service Manual, part number 
02614-90006 

One On-Line HP 2610A/2614A Line Printer Diagnostic, product number 32366A 

One On-Line HP 2610A/2614A Line Printer Diagnostic manual, part number 03000-90030 



The HP 30209A Line Printer Interface Kit consists of an Interface Cable Assembly, part number 
30209-60002, and a Universal Interface (Differential) printed-circuit assembly (PCA), part number 

r\ r\ f\ ^ -* r»y-\/-\/-\-i 

duuoi-t>uuui. 

The HP 30109A-001 Line Printer Subsystem includes all of the above materials except that a 96- 
character line printer is delivered instead of the 64-character model and a different line printer 

onilin7in/\n+ mnnnnl /v-,o*~*- «n~^K~w ftO C 1 A nHHI 0\ ««J ««:«-*- 1 3 Ul.. ±: 1 i__ 

^wiyuiciiL manual ^paiu numuci u^uifo v/vxu ) aiiu puiiu ucau cxaociiiuiy updating ciliu service IlicUl- 

ual (part number 02614-90011) are delivered. 
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Figure 2614-1. HP 30109A Line Printer Subsystem 



SPECIFICATIONS 

The pertinent specifications for the HP 2614A Line Printer are presented in table 2614-1. 



Table 2614-1. HP 2614A Specifications 



Interface DC Power Requirements 



+5 


-5 


+ 15 


-15 


+20 


-20 


4.4 


















Line Printer AC Power Requirements 

Voltage: 
Current: 
Frequency: 



120V 




230V 


9A 


or 


4.5A 


60 Hz 




50 Hz 



Heat Dissipation 



Line Printer: 3700 BTU/hr; 928.7 cal, kg/hr 
Interface: 75 BTU/hr; 18.825 cal, kg/hr 



Cable Lengths 



Line Printer Power Cord: 
Interface Cable Assembly: 



15 ft; 4.57 m 

50 ft (standard); 15.24 m 
500 ft (maximum); 152.4 m 



Net Weight (Unpacked): 900 lb Distributed Over: 7.3 sq in. 

408.16 kg 47.1 sq cm 



Dimensions 



Depth: 34 in.; 86.4 cm 
Width: 46 in.; 116.8 cm 
Height: 48 in.; 121.92 cm 



Shipping Information 



1 



Number of Crates: 

Size of Crates: 63 cu ft; 1.784 cu m 

Net Weight (Packed) of Crates: 1 100 lb; 498.87 kg 
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INSTALLATION 

The line printer interface PCA is already installed in the appropriate card cage and equipment bay 
when the computer system is shipped and the interface cable is connected to the PCA and coiled 
inside the bay. 

The HP 2614A Line Printer is not packed in a shipping crate and is not strapped to a shipping pallet. 
Remove any shipping materials from the line printer. Retain all materials in case it becomes neces- 
sary to repack the line printer for shipment in the future. 

Jumper and polling information for the line printer PCA, as well as the location of the PCA in the 
equipment bay, are described on the "Subsystem Configuration" form in section 1 of the System 
Support Log. Using the "Subsystem Configuration" form, verify that the polling connections on 
the backplane of the card cage were done correctly. To minimize the possibility of damaging PC As, 
it is recommended as a general rule that PC As not be removed from the card cage merely for the 
purpose of verifying the jumper connections. 

After unpacking the line printer, remove the back and left (as you face the back of the line printer) 
panels. Uncoil the interface cable, feed it up through the access hole in the bottom of the line 
printer, and connect it to the 50-pin female connector (labeled 4J100) inside the line printer. The 
50-pin female connector is located between the bank of capacitors and the line printer power supply 
components. The cable connections are summarized on the "Cable Routing" form. 



Initial Check-Out 

Perform the following steps before applying power to the HP 2614A Line Printer. 

a. Level the printer using the five leveling screwf eet under the frame. 

b. Check the paper motion brake and clutch units for freedom of movement. 

c. Check the vertical advance clutch and brake. The clutch and brake are two separate magnetic 
particle clutches. During shipping, the magnetic particles settle and can pack solid, in which 
case the clutch and/or brake must be loosened up. 

Open the left side cover and remove the back cover. Then open the format reader to protect 
the channel brushes. 

To check the brake, try to turn the vertical forms knob (see figure 2614-2) counterclockwise 
without pulling the knob out. If the brake is frozen, the knob will not turn. If the brake is 
frozen, lightly tap the area immediately to the left (as you look in the rear of the unit) of the 
forms advance flywheel. Joggle the flywheel as you tap. Repeat until the brake is free. 

To check the clutch, rotate the forms advance flywheel so that the top of the flywheel is 
rotating towards the rear of the unit. If the vertical forms knob turns with the flywheel, the 
clutch is frozen. If the clutch is frozen, lightly tap the area immediately to the left (as you 
look in the rear of the unit) of the forms advance flywheel. Joggle the flywheel as you tap. 
Repeat until the clutch is free. 
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NOTE: The numbered ca!!-outs refer to 
items in the parts breakdown list 
in the HP 2614A (Print Head 
Assembly) Operating and Service 
Manual. They are not referred to 
in this device installation module 
and should therefore be disregarded. 



Figure 2614-2. Paper Drive Unit Assembly 
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Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national configuration (such as NEMA or CEE) 
to ensure that the hot leg will be broken when the power 
switch on the product is set to the off position. 



d. Pull the line printer power cord through the access hole in the base of the printer and plug it 
into an ac electrical outlet. 



Power-On Checks 

After the line printer power cord has been plugged into an ac electrical outlet, perform the following 
steps: 

a. Energize the circuit breakers. 

b. Press the POWER ON switch. 

c. Observe the drum rotation and paper motion drive for smooth, quiet operation. 

d. With the ac power off, check for blown fuses and other signs of electrical problems. 

e. With the ac power on, check the line printer voltages for conformance with the power require- 
ments of the particular model of line printer. 

f. Press the POWER OFF switch. 

Note: For steps g and h, refer to the Interconnection Diagram in the 
Diagrams section of the HP 261 4 A Line Printer (Print Head 
Assembly) Operating and Service Manual for terminal blocks, 
jacks, plugs, and switches. 



g. Check for correct and tight cable connections within the HP 2614A between the print 
mechanism and the line printer controller. 

h. Check for correct and tight cable connections between the line printer and the computer 
system. 



Start-Up Procedure 

Perform the following steps in sequence to assure proper operation of the line printer. 

a. Install a ribbon (this procedure is described under "Operating Procedures" below). 



b. Open the drum arm and load fan-folded forms (this procedure is described under "Operating 
Procedures" below). 

c. Install a format control tape (this procedure is described under "Operating Procedures" below). 

d. Press the POWER ON switch. 



DIAGNOSTIC PROGRAMS 

The On-Line HP 2610A/2614A Line Printer Diagnostic verifies the proper operation of the line 
printer and the interface PCA. The operating instructions are described in the associated manual 
(refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30109A or 30109A-001 Line Printer Subsystem includes all the 
materials listed earlier under "Subsystem Inventory" plus copies of those System Support Log 
forms which pertain to the add-on installation. 

The add-on procedure comprises the following general steps: 

1. Unpacking the line printer. 

2. Installing the interface PCA. 

3. Connecting the interface cable to the line printer and to the interface PCA. 

4. Performing the installation check-out procedure for the line printer. 

The unpacking procedure for the HP 2614A Line Printer is described earlier under "Installation". 

The interface PCA is already jumpered when shipped. Before installing it in the computer, use the 
"Subsystem Configuration" form to verify that the jumpering was done correctly. 

The input/output device interface PCAs are usually housed in a card cage in the top of bay #2. The 

"SubsVStem Configuration" fnrm sn^nifipe i"Vif> intpnHoH lnfotinn r\f tl-io lir>a nmn+o» in fVip na-rA n^nn 

PCAs are always installed with the component side facing up. Occasionally, installation of the line 
printer PCA may require that other PCAs in the card cage be rearranged to make room for it. If 
this is the case, then the "Subsystem Configuration" form also specifies the new location of all 
affected PCAs. When removing or inserting PCAs, observe the normal precautions for avoiding 
damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 
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Connect the PI end of the interface cable to the line printer interface PCA as illustrated in figure 
2614-1 and then connect the P2 end of the cable to the line printer as described under "Installation". 
The cable connections are summarized on the "Cable Routing" form. 



OPERATING PROCEDURES 

Forms Installation 

Use the following procedure (refer to table 2614-2 for the acceptable form dimensions). 

1. Cause the tape to move and stop at "top of form" by pressing PAGE EJECT switch. 

Caution: Do not press PAGE EJECT switch while vertical forms 
adjustment knob is pulled out. 

2. Unlatch and swing the drum arm group away from the print station to gain complete access 
to the forms tractors. 

3. Open tractor flaps. 

4. Loosen tractor locking screws. Set the upper and lower left tractors at the desired position on 
the guide shafts (preferably in detent rings). Refer to figure 2614-3. 

5. Insert forms on the tractor lugs and close tractor flaps. 

6. Align paper horizontally by moving tractors and paper until forms match paper scale. Lock all 
tractors in position. 

7. Adjust the right tractor for proper horizontal paper tension. The paper should lie flat between 
tractors without strain or enlargement of the paper's pin feed holes. 

8. Pull out vertical forms adjustment knob and move the forms upward, using the bottom edge 
of the paper scale assembly as a vertical position guide. To start printing at the top of the 
form, stop vertical movement when the bottom edge of the mylar shield window opening 

matches the bottom of the desired first print line position. 

9. Pivot the paper scale back into the drum arm group. In this position, the scale will still be 
visible for horizontal column positioning when the drum arm is closed. Close and latch the 
drum arm group. 

10. Initiate printing. Make final character positioning adjustments, if necessary, with the vernier 
adjustment assembly and character phasing control knobs (refer to "Horizontal Forms Fine 
Adjustment" and "Phasing Control Adjustment" below). 

11. If horizontal paper tension requires adjustment, loosen the upper and lower right hand tractor 
locks, move the tractor to obtain proper forms tension, and lock the tractors. 



Table 2614-2. Form Dimensions 



Form Feed Holes: 



Width: 
Length: 

Thickness: 



All forms used must have round holes punched along 
both margins 0.25 + 0.01 inches from the paper edge to 
the hole centerlines. The distance between hole center- 
lines must be 0.50 ± 0.01 inches non-accumulative. The 
hole diameter shall be .155 ± .005 inches. 

4.0 to 20.5 inches overall. 

Any length continuous form (up to 22 inches under for- 
mat control) except limited to 1 1 inches in the paper 
stacker. 

Recommended paper single-part between 15 lbs and 25 
lbs (per 1000). Multi-part form maximum of original 
plus 5 copies at a maximum weight of 15 lbs for the 1st 
form and 12 lbs for the rest. The maximum multiple 
part forms thickness is .025 inches. 
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NOTE: THE COMPUTER PROGRAM ASSOCIATED WITH THIS 
EXAMPLE INDENTS EACH LINE OF PRINT BY 9 
CHARACTER POSITIONS (IF NO INDENTATION WAS 
PERFORMED, THE FIRST CHARACTER OF EACH LINE 
WOULD APPEAR IN COLUMN 1 OF THE SCALE). 



FORMS ALIGNMENT SCALE 



PRINTED FORMS 



Figure 2614-3. Forms Alignment 
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Format Tape Loading 

The HP part number of the standard format tape is 02610-80001. 

The format tape assembly is located at the left side of the print mechanism, providing direct acces- 
sibility to the operator for installing tapes. Refer to figure 2614-4. The assembly consists of a for- 
mat tape drive roller, a contact roller, an adjustable idler roller, a format loop mounting plate, and 
a format loop reader assembly containing one ground brush and up to 12 control brushes for 
sensing holes in the tape. 

Install the tape in the following manner: 

1. Loosen the idler roller by rotating counterclockwise. 

2. Unlatch the format tape loop reader assembly and rotate it forward, away from the contact 
roller. 

3. Place format tape of the drive roller (with a hole in any channel on every coincident line) such 
that a coincident line is adjacent to any red dot on the sprocket wheel. Thread the tape be- 
tween the contact roller and brushes and around the idler roller. 



FORMAT TAPE 
DRIVE ROLLER 




FORMAT LOOP MOUNTING 
PLATE 



Figure 2614-4. Format Tape Loading 



4. Allow the full weight of the idler roller to rest on the tape. 

5. Tighten the idler roller (clockwise) and close the format loop reader assembly. 

Caution: Never try to manually make the format tape move back- 
wards through the format tape reader. To do so will 
damage the format tape reader. 



Ribbon Replacement 

The 15-inch wide, 25-yard long nylon ribbon (part number 9282-0505) runs directly from the rib- 
bon roll over the upper ribbon reversing bar, through the print station, over the lower ribbon revers- 
ing bar, and onto the lower roll. Refer to figure 2614-5. 

To change the ribbon, press the STOP switch and open the drum arm group. Ribbon must pass be- 
tween the forms alignment scale and the print drum. Detailed instructions for ribbon removal and 
replacement are included, along with a pair of plastic gloves, with each replacement ribbon package. 



DRUM ARM CASTING SUB-ASSEMBLY 



RIBBON SHIELD ASSEMBLY 



RIBBON REVERSING BAR (LOWER) 



TOWEL RIBBON 




Figure 2614-5. Ribbon Path 
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Phasing Control Adjustment 

There are two rotating controls located just to the left of the line printer control panel. The right 
rotating control adjusts the character phasing. Incorrect phasing is indicated by the loss of the tops 
or bottoms of the characters across a line. Phasing adjustment is normally required when changing 
between single-part and multiple-part forms. The phasing control compensates for the thickness of 
the particular forms being used. The phasing can best be adjusted by printing the character "E" in 
all columns and moving the phasing control until the best quality printing is obtained (see figure 
2614-6). The print quality on multiple-part forms is best observed on the bottom form. 



Vertical Forms Adjustment 

The vertical forms adjustment knob (see figure 2614-7) is used for manually advancing the forms 
up or down. The adjustment knob is normally used when setting up the forms before starting to 
print. The knob is located inside the left cover, and is operated by pulling the knob out (left) and 
rotating it in the required direction. 



Horizontal Forms Adjustment 

The horizontal forms position is set by loosening the locking screws on each tractor and sliding the 
upper and lower left hand tractors along the guide shafts. When these are in position, tighten the 
locking screws and place the holes of the forms over the tractor feed pins. Then slide the right hand 
upper and lower tractors into position with the right hand tractor pins inserted in the form holes. 
Tighten the locking screws. 



Horizontal Forms Fine Adjustment 

There are two rotating controls located just to the left of the line printer control panel. The left 
rotating control is used for horizontal forms fine adjustment within plus or minus two columns of 
the desired print column. Turn the knob upward to move the print columns to the left. Initially, 
the knob should be in the center position to allow maximum adjustment in each direction. 
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Figure 2614-6. Phasing Control Adjustment 
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VERTICAL FORMS ADJUSTMENT KNOB 
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Figure 2614-7. Left Side View of Printer with Left Cover Open 
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HP 2660A DISC DRIVE 

(Subsystems HP 301Q3A, 30103A-001, 

and 30103A-002) 



The HP 2660A Disc Drive is a rack-mounted, fixed-head (head-per-track) disc drive which uses a set 
of permanently installed disc platters. Each HP 2660A requires a rack-mounted HP 30325A Disc 
Drive Power Supply. The power supplies are available for use with any of the following types of 
power: 



• 208V, 60 Hz, three-phase 

• 240V, 60 Hz, split-phase 

• 230V, 50 Hz, single-phase 



The type of power is specified at the time the order is placed. The disc drive is available with any 
of the following data storage capacities: 



• 1,048,576 bytes (1 megabyte) 

• 2,097,152 bytes (2 megabytes) 

• 4,194,304 bytes (4 megabytes) 



To change the storage capacity from 1 to 2, 1 to 4, or 2 to 4 megabytes, it is necessary to replace 
the disc drive with one containing the desired storage capacity. 



SUBSYSTEM INVENTORY 

HP 30105 A QnK^rofn,*, 

The HP 30103A Disc Memory Subsystem (see figure 2660-1) includes the following materials: 

• One HP 2660A Disc Drive (1 meffahvte csmaHtvl 

• One HP 30325A Disc Drive Power Supply 

• One HP 30203A Disc Memory Interface 

• One HP 2660 Disc Drive Operating and Service Manual, part number 02660-90001 
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HP 30203A DISC MEMORY INTERFACE 



PCACAGE 



230 V, 50 HZ 
SERVICE STRIP 




INTERFACE CABLE 
(PART NUMBER 
30203-60003) 



HP 2660A 
DISC DRIVE 



HP 30325A DISC DRIVE 
POWER SUPPLY 



Figure 2660-1. HP 301 03A Disc Memory Subsystem 



• One HP 30325A Disc Drive Power Supply Operating and Service Manual, part number 
30325-90001 

• One HP 30103A Disc Memory Subsystem Maintenance Manual, part number 30103-90001 

• One Stand-Alone HP 30103A Disc Test, product number 32328A 

• One Stand-Alone HP 301 03A Disc Test manual, part number 30103-90003 



The HP 30203A Disc Memory Interface consists of: 

One Controller Printed-Circuit Assembly (PCA), part number 30203-60001 

One Data PCA, part number 30203-60002 

One 15-foot (4.57 m.) Interface Cable, part number 30203-60003 

One Connecting Cable, part number 30000-93062 

One Jumper Connector, part number 02660-60002 



The 02660-60002 Jumper Connector configures the interface for a 1 megabyte disc drive. The 
connector and cables fasten to the PCAs as illustrated in figure 2660-2. 



HP 30103A-001 Subsystem 

The HP 30103A-001 Disc Memory Subsystem includes everything listed above except that the disc 
drive has a 2 megabyte capacity and the jumper connector has the part number 02660-60003. 



HP 30103A-002 Subsystem 

The HP 30103A-002 Disc Memory Subsystem includes everything listed above except that the disc 
has a 4 megabyte capacity and the jumper connector has the part number 02660-60004. 



ePPTTPTP ATTONS 

The pertinent specifications for the HP 2660A Disc Drive and the HP 30325A Disc Drive Power 
Supply are presented in tables 2660-1 and 2660-2, respectively. 
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Figure 2660-2. HP 30203A Disc Memory Interface 



Table 2660-1. HP 2660A Specifications 



Interface DC Power Requirements 



+5 


-5 


+15 


-15 


+20 


-20 


5.5 


















Disc Drive AC Power Requirements 

Voltage: 1 15V (supplied by the HP 30325A). 

Current: (included in the "Current" specification in table 2660-2) 

Frequency: 50 or 60 Hz 

Heat Dissipation 

Disc Drive and Power Supply: 1 550 BTU/hr; 389.05 cal, kg/hr 

Cable Lengths 

Disc Drive AC Power Cord: 6 ft; 1 .89 m 
Disc Drive DC Power Cord: 6 ft; 1 .89 m 
Interface Cable: 15 ft; 4.57 m 



Net Weight (Unpacked): 180 1b 

81.63 kg 



Distributed Over: n.a. (rack-mounted) 



Dimensions 



Depth: 21 in.; 53.34 cm 
Width: 17.866 in.; 45.38 cm 

Height: 21 in.; 53.34 cm 



Shiooina Information 



Number of Crates: 1 

Size of Crates: 18.4 cu ft; .521 1 cu m 

Net Weight (Packed) of Crates: 213 lb; 96.599 kg 
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Table 2660-2. HP 30325A Specifications 



AC Power Requirements 

Voltage: 208, 240, or 230 V ± 1 0% 

Current: 2A 

Frequency: 50 or 60 Hz ± 3% 



Heat Dissapation: (included in table 2660-1 ) 



Cable Lengths 

AC Power Cord: 6 ft; 1 .89 m 



Net Weight (Unpacked): 43 lb Distributed Over: n. a. (rack-mounted) 

19.501 kg 



Dimensions 



Depth: 19-3/4 in.; 50.17 cm 

Width: 16-3/4 in.; 42.55 cm 

Height: 7 in.; 17.78 cm 



Shipping Information 

Number of Crates: 1 

Size of Crates: 3.898 cu ft; . 1 1 04 cu m 

Net Weight (Packed) of Crates: 67 lb; 30.385 kg 
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INSTALLATION 

The disc power supply and the interface PCAs are already mounted in the equipment bay when the 
computer system is shipped, while the disc drive is shipped in a separate crate. When the shipment 
arrives, the Customer Engineer must uncrate the disc drive, install it in the equipment bay, and then 
connect the cables between the disc drive, the power supply, and the interface PCAs. Jumper and 
polling information for the interface PCAs, as well as the location of the PCAs in the equipment bay, 
are described on the "Subsystem Configuration" form in section 1 of the System Support Log for 
the particular computer system. 



Uncrating the Disc Drive 

The disc drive is shipped in a crate which is 31 inches wide, 31 inches deep, and 33 inches high. The 
crate is built on a pair of 2- by 4-inch skids as shown in figure 2660-3. The recommended tools and 
equipment for uncrating the disc drive are listed in table 2660-3. Figure 2660-4 shows an exploded 
view of the shipping materials. 

Note: The HP 2660A Disc Drive weighs 213 lbs. (96. 7 kg.) crated and 
180 lbs. (81. 7 kg.) uncrated. If a fork lift is not used, two strong 
men will be required to lift the unit. 



The procedure for uncrating the disc drive is as follows: 

1. Move the crate into the room where the disc drive is to be installed. 

2. With a wire cutter, cut the metal straps holding the lid on the crate. 

3. With a pry bar or claw hammer, remove the crate clamps. 

4. Remove the lid and sides of the crate and the polyethylene dust cover. 

5. With two 7/16-inch wrenches, remove the four nuts holding the U-brackets of the disc drive 
to the base of the crate. 

6. Carefully lift the disc drive off the base of the crate and set it on a clean flat surface where 
there is sufficient clearance for installation preparations. 

Note: Do not remove the shipping U-brackets at this time. Retain 
all shipping materials in case it becomes necessary to repack 
the disc drive for shipment in the future. 
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Quantity 



Table 2660-3. Recommended Tools and Equipment for 
Uncrating the Disc Drive 



Item 



Powered fork I ift. 

Pry bar or claw hammer. 

Wire cutter. 

Open end wrench. 

Screwdriver. 



Description 



300 pound capacity. 

Suitable for removing crate clamps. 

Suitable for cutting metal straps. 

7/16-inch. 

Slot. 



BANDS . 




CRATE CLAMPS 



SKIDS 



Figure 2660-3. HP 2660A Disc Drive Shipping Crate (Sealed) 



TOP PANEL 



METAL STRAPS 



SIDE PANEL 



FRONT PANEL 



REAR PANEL 




POLYETHELENE COVER 

MOUNTING BOLT (4) 



' \ 

BOTTOM PANEL WITH 
2"X4" SKIDS ATTACHED 



Figure 2660-4. HP 2660A Disc Drive Shipping Materials (Exploded View) 
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Inspecting the Helium Atmosphere System 

Refer to figures 2660-5 and 2660-6. Before mounting the disc drive in the equipment bay, verify 
the following: 

• The helium supply bottle is securely clamped in place. 

• The helium supply valve is open (completely counterclockwise). 

• The high pressure gauge indicates that no more than approximately 150 psi per week leakage 
occurred during the shipment. 

Note: The helium supply bottle is at a pressure of at least 1800 psi 
at the time the disc drive is shipped. 

• The low pressure gauge indicates some positive pressure less than 1/2 psi at room temperature 
after the pressure relief valve has been manually actuated to reduce pressure to zero. If not, 
adjust the regulator as described in Section IV of the HP 2660 A Disc Drive Operating and 
Service Manual. 
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Figure 2660-5. HP 2660A Disc Drive 
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(lefthand threads) 



Figure 2660-6. Helium Sustaining System (Located at the Rear of the 
Unit Under the Baseplate) 



Installing the Disc Drive 

The procedure for installing the disc drive in the equipment bay is as follows: 

1. Move the equipment slides (figure 2660-7) in the bay out until they lock in the fully extended 
position. Make sure that the stabilizer feet of the bay are screwed all the way down so that 
they are firmly in contact with the floor surface. 

Caution: Failure to screw the stabilizer feet all the way down before 
installing the disc drive could result in the cabinet tipping 
over, due to the weight of the disc drive. 
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EQUIPMENT BAY 



d) 



HOLE FOR SAFETY LOCK BUTTON 




Figure 2660-7. Right Equipment Slide Fully Extended (Side View 
Looking From the Left) 



Lift the disc drive until the rollers (figure 2660-5) on both sides of the drive are aligned with 
the slides. Move the disc drive into the bay so that the rollers fit into the slides. 

Caution: When moving the disc drive into the bay, do not turn the 
drive to the right or to the left. Turning the disc drive in 
either direction could cause the rollers to slip out of the 
equipment slides. As the disc drive is moving into the bay, 
visually verify that the rollers on both sides are staying in 
the slides. 



3. When the disc drive is part way into the bay, safety lock buttons on the disc drive mounting 
assemblies will catch against the front of the slides and prevent the drive from being pushed 
any further into the bay. Press in both safety lock buttons and continue to move the disc 
drive into the bay until the safety lock buttons engage in holes in the slides. 

4. Remove the front and rear U-brackets (figure 2660-5) from the disc drive. Press in both safety 
lock buttons and move the drive all the way into the bay. Retain both U-brackets in case it 
becomes necessary to repack the disc drive for shipment in the future. 
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Connecting the Cables 

Connect the interface cable between the disc drive and the interface Data PCA and connect the two 
power cables between the disc drive and the disc power supply. The ends of the cables, as well as 
the associated connecting points, are labeled to facilitate this task. In addition, the cable connec- 
tions are summarized on the "Cable Routing" form. The connection of the cable to the interface 
PCA is illustrated in figure 2660-2. 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national configuration (such as NEMA or CEE) 
to ensure that the hot leg will be broken when the power 
switch on the product is set to the off position. 



Plug the disc power supply power cord into the CEE service strip in the equipment bay. 



DIAGNOSTIC PROGRAMS 

The Stand-Alone HP 30103A Disc Test verifies the proper operation of the disc drive and interface. 
The operating instructions are described in the associated manual (refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30103A, 30103A-001, or 30103A-002 Disc Memory Subsystem 
includes all the materials listed earlier under "Subsystem Inventory" plus the following: 

• One Disc Power Supply Rack Mounting Kit, part number 30390-60012. 

• One Disc Memory Mounting Kit, part number 02770-60004. 

• Copies of those System Support Log forms which pertain to the add-on installation. 

The rack mounting kit is a pair of brackets which must be installed on the disc power supply to 
make it rack-mountable. The disc memory mounting kit is a pair of equipment slides which must 
be installed in the equipment bay; the disc drive, in turn, is then mounted on the slides. 

The add-on installation procedure comprises the following general steps: 

1. Uncrating the shipment. 

2. Installing the disc power supply. 

3. Installing the equipment slides. 

4. Installing the disc drive. 
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5. Installing the disc memory interface PCAs. 

6. Connecting the cables between the disc drive, the disc power supply, and the interface. 

Before installing the disc drive and its power supply, remove the three module covers from the 
lower half of bay #3. If there is already equipment mounted in that space (such as an HP 7900A 
Disc Drive), remove the equipment also. The "HP 3000 Racking Diagram" form shows where all 
the equipment is to reside. 



Uncrating the Shipment 

The procedure for uncrating the disc drive is described earlier under "Installation". Retain all 
shipping materials in case it becomes necessary to repack the units for shipment in the future. 



Installing the Disc Power Supply 

The HP 30325A Disc Power Supply must always be installed in the bottom of bay #3 (see figure 
2660-1). The installation procedure is as follows: 

a. Unpack the unit from its shipping container. Save all shipping materials in case it becomes 
necessary to repack the unit for shipment in the future. 

b. Install the rack mounting kit, part number 30390-60012, on the front side edges of the unit 
as shown in figure 2660-8. 

c. Place the unit in the bottom of bay #3. Slide the unit all the way into the bay so that the 
brackets mounted in step b are flush against the mounting strips of the bay. 

d. Secure the unit to the bay using four #10-32X.500 flat head screws as shown on figure 2660-8. 



Installing the Equipment Slides 

The procedure for installing the disc memory mounting kit in the equipment bay is as follows: 

a. Open both equipment slides to the fully extended position so that the slide lock is activated 
(refer to figure 2660-7). 

b. Attach the slide adapters to the equipment slides so that the bend in adapters will face towards 
the inside of the bay. To attach the adapters, it is first necessary to press the slide lock and 
retract the slide slightly. After the slide adapters have been attached to the slides, retract the 
slides fully. 

c. Determine the approximate location in the equipment bay where the slides are to be mounted. 
After the slides have been mounted, the bottom of each should be 23 inches above the floor of 
the bay. Insert the channel nuts (four per equipment slide) in the side channels of the bay so 

c%r* r* <"* -1 A 
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that the longer side of the nut is in a vertical position. With a Pozidriv screwdriver, press and 
twist against the channel nut spring force until the channel nut grooves mate with the channel 
edges. 

Using the supplied mounting screws, loosely attach the slides to the channel nuts. Adjust the 
slides to the exact desired position and then tighten the mountscrews firmly to the channel 
nuts. 

Note: To adjust the slides once they have been permanently mounted, 
press the slide at the point where the mounting screws connect 
with the channel nuts and simultaneously move the slide up or 
down. This prevents the channel nuts from binding against the 
channel edges. 



Installing the Disc Drive 

Inspect the helium atmosphere system and install the disc drive in the equipment bay as described 
earlier under "Installation". 



Installing the Disc Memory Interface PCAs 

The disc memory interface PCAs are already jumpered when shipped. Before installing them in the 
computer, consult the "Subsystem Configuration" form to verify that the jumpering was done 
correctly. 

The interface PCAs for input/output devices are usually housed in a card cage in the top of bay #2 
(refer to figure 2660-2). The "Subsystem Configuration" form specifies the intended location of 
the disc memory interface PCAs in the card cage. PCAs are always inserted in the card cage with 
the component side facing up. Occasionally, installation of the disc memory interface PCAs may 
require that other PCAs in the card cage be rearranged to make room for them. If that is the case, 
then the "Subsystem Configuration" form also specifies the new location of all affected PCAs. 
When removing or inserting PCAs, observe the normal precautions for avoiding damage to compo- 
nents and circuit cards. 

After the PCAs are all properly arranged in the card cage, connect the ribbon cable between the two 
disc memory interface PCAs as illustrated in figure 2660-2 and make any necessary polling connec- 

Also make sure that the jumper connector is installed on the J3 tab of the Data PCA as illustrated 
in figure 2660-2. 



Connecting the Cables 

Connect the various cables between the disc drive, the disc power supply, and the disc memory 
interface PCAs as described earlier under "Installation". 
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ITEM* 


- DESCRIPTION 


1 


Rack mount insulator 


2 


Rack mount bracket 


3 


Support rail (already mounted 




in bottom of bay) 


4 


#10-32.500 flat head screw 


5 


#8-32.500 philips head screw 


6 


#8 split lock washer 


7 


#8 flat washer 


8 


#8 shoulder washer 



Figure 2660-8. Installing the HP 30325A Disc Power Supply 



HP 2888A DISC FILE 

(Subsystems HP 30102A 
and 30W2A-0W) 



The HP 2888A Disc File is a free-standing mass storage device which uses removable disc packs 
(IBM 2316 or equivalent). The disc pack has 20 recording surfaces with 406 data tracks on each 
surface. The maximum data storage capacity of a disc pack is 47.12 million bytes or 23.56 million 
16-bit data words. The disc drives are available for use with 208V, 60 Hz, 3 phase power, 230V, 
50 Hz, single phase power, or 240V, 60 Hz split phase power. 

The disc file controller can control up to eight disc drives. The disc drives are connected to the con- 
troller by way of a junction panel located in one of the equipment bays. The junction panel accom- 
modates a maximum of eight drives. 

Power is supplied to the disc drives by an HP 30330A Power Control Unit (PCU), no matter which 
power option is chosen. The only difference from one option to another is the PCU terminal 
strapping. PCU strapping is described in chapter 2, "CPU Assembly," of this manual. When 
operating from 208V, 60 Hz, 3 phase power, one PCU is sufficient for up to eight disc drives. When 
operating from either of the other two power options, however, a single PCU is sufficient for only 
four disc drives; a second PCU is automatically supplied when a 5th disc drive is delivered. Each 
PCU has two ac power output terminals (labeled J3 and J4) to which the disc drives are connected. 
Figure 2888-10 illustrates how the disc drives are "daisy -chain" connected to the PCU; figure 2888- 
12 illustrates a maximum configuration for all three power options. 



SUBSYSTEM INVENTORY 



HP 30102A Subsystem 

TTiP HP 301 (19. A nior Filp T/n Snhc-wcfom (aoo fimtra 9»SS_1 t i .-.,•* In /-loo +V,a 4V.llrvnriv.rt r^p+o^icjlo 

One HP 2888A Disc File 

One HP 30333A Disc Pack 

One HP 30202A Disc File Controller 

One HP 30330A Power Control Unit (PCU) 

One HP 30331A Junction Panel 

One Stand-Alone HP 30102A Disc File Diagnostic, product number 32323A 
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HP 30202A 

DISC FILE INTERFACE 



I/O CAGE 



HP 30331 A 

JUNCTION 

PANEL 




Figure 2888-1. HP 30102A Disc Fiie I/O Subsystem 



One Stand-Alone HP 30102A Disc File Diagnostic manual, part number 30102-90004 

One On-Line HP 30102A Disc File Diagnostic, product number 32360A 

One On-Line HP 30102A Disc File Diagnostic manual, part number 30102-90003 

One HP 30102A Disc File I/O Subsystem Maintenance Manual, part number 30102-90001 

One HP 30330A Power Control Unit Equipment Manual, part number 30330-90001 

One HP 30333A Disc Pack Care and Handling Manual, part number 30333-90001 

One HP 2888A Disc File Operating and Service Manual, part number 02888-90001 

One HP 30202-60001 Disc FDe Read/Write Printed-Circuit Assembly (PCA) Diagram Set 600, 
part number 30202-90001 

One HP 30202-60002 Disc File Bus PCA Diagram Set 601, part number 30202-90005 

One HP 30202-60003 Disc Controller Processor PCA Diagram Set 602, part number 30202- 
90006 



The HP 30202A Disc File Controller (see figure 2888-2) consists of: 

• One Disc File Read/Write PCA, part number 30202-60001 

• One Disc File Bus PCA, part number 30202-60002 

• One Disc Controller Processor PCA, part number 30202-60003 

Unless one of the other two power options was specified in the original computer system order, the 
HP 30330A PCU is strapped for 208V, 60 hertz, 3 phase operation. 



HP 30102A-010 Subsystem 

The HP 30102A-010 Disc File I/O Subsystem provides an additional HP 2888A Disc File. This sub- 
system may be used for adding a 2nd, 3rd, 4th, 5th, 6th, 7th, or 8th disc drive to the computer sys- 
tem. Besides the disc drive, this subsystem includes an HP 30333A Disc Pack and an additional HP 
30330A PCU (if needed). 

Note that all disc drives attached to a single controller must operate from the same type of power. 
The disc drive of an HP 30102A-010 Subsystem is designed to operate from whatever type of power 
was specified in the original computer system order. 



SPECIFICATIONS 

The pertinent specifications for the HP 2888A Disc File are presented in table 2888-1. 
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CONTROLLER 
PROCESSOR PCA 
(PART NUMBER 
30202 60003) 



READ/WRITE PCA 
(PART NUMBER 
30202-60001) 



BUS PCA 
(PART NUMBER 
30202-60002) 
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CONNECTING CABLE 
(PART NUMBER 
3000093053) 



INTERFACE CABLE 
(PART NUMBER 
30331-60002) 



Figure 2888-2. HP 30102A Disc File I/O Subsystem PCA Interface 
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Table 2888-1. HP 2888A Specifications 



Interface DC Power Requirements 



+5 


-5 


+ 15 


-15 


+20 


-20 


14.3 





.10 


.07 









Disc Drive AC Power Requirements 



Voltage: 


208V 




230V 




240V 


Current: 


6A* 


or 


6A* 


or 


6A* 


Frequency: 


60 Hz 




50 Hz 




60 Hz 



*25A surge during start-up 



Heat Dissipation 



Disc Drive: 3500 BTU/hr; 878.5 cal, kg/hr 
Interface: 245 BTU/hr; 61 .495 cal, kg/hr 



Cable Lengths 



Disc Drive AC Power Cable: 



Disc Drive DC Power Cable: 



Disc Drive Signal Cable: 



8 ft (minimum between units); 2.438 m 

54 ft (maximum between units); 16.459 m 

100 ft (total maximum for 6 units); 30.48 m 

8 ft (minimum); 2.438 m 
50 ft (maximum); 15.24 m 

8 ft (minimum between units); 2.438 m 

54 ft (maximum between units); 16.459 m 

100 ft (total maximum for 8 units); 30.48 m 



Net Weight (Unpac 


ked) 


: 4101b 
185.94 kg 


Distributed Over: 


5.3 sq in. 
34.2 sq cm 


Dimensions 










Depth : 




24 in.; 61 cm 






Width: 




30 in.; 76.2 cm 






Height: 




40 in.; 101.6 cm 







Shipping Information 



Number of Crates: 1 

Size of Crates: 37.2 cu ft; 1.054 cum 

Net Weight (Packed) of Crates: 510 1b; 231.29 kg 
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INSTALLATION 

The disc file controller PCAs, the PCU(s), and the junction panel are already mounted in the appro- 
priate equipment bays when the computer system is shipped. The disc drives and the connecting 
cables are shipped in separate containers. 

The disc drive is bolted to a shipping base and packed in a crate when shipped. Remove the crate 
from the drive, unfasten the bolts holding the drive to the shipping base, and remove the drive from 
the shipping base. Remove any shipping materials from the disc drive. Retain all materials in case 
it becomes necessary to repack the disc drive for shipment in the future. 

After the bays are fastened together, the various cables must be uncoiled and connected to the ap- 
propriate equipment. The necessary cable connections are described in detail under "Drive Cabling" 
later in this device installation module and are illustrated in figures 2888-1, 2888-2, 2888-10, and 
2888-12. In addition, all cable connections are summarized on the "Cable Routing" form in section 
lof the System Support Log for the particular computer system. 

Jumper and polling information for the disc file controller PCAs, as well as the location of the PCAs 
in the equipment bay, are described on the "Subsystem Configuration" form in section 1 of the Sys- 
tem Support Log. Using the "Subsystem Configuration" form, verify that the polling connections 
on the backplane of the card cage were done correctly. To minimize the possibility of damaging 
PCAs, it is recommended as a general rule that PCAs not be removed from the card cage merely for 
the purpose of verifying the jumper connections. 



Equipment Set-Up 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national configuration (such as NEMA or 
CEE) to ensure that the hot leg will be broken when the 
power switch on the product is set to the off position. 



The equipment set-up procedure is as follows: 

1. Remove the covers for inspection (see figure 2888-3). Remove the front access panel, the 
lower rear access panel, and the top rear access panel by depressing the latch, grasping the 
upper edge of the panel, and pulling the panel away from the frame structure. Remove the 
manual and strapping from inside the panel. Remove the package from inside the rear area. 
Verify that the package contains two kick plates, six screws, an installation report form, and 
an identification marking strip. 



2. 



Raise the operator cover and try to manually turn the spindle. If the spindle hold brake is 
functioning properly, the spindle should lock. 

Remove the top cover assembly (see figure 2888-3) by pushing the rear retainer clamps forward 
to unlock the mounting studs at the rear of the cover. From the front, when facing the unit, 
lift the rear of the assembly to free it from the studs and then slide the assembly forward to 
remove it from, the frame. 
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TOP REAR ACCESS PANEL 



SERVICE ACCESS COVER 



*H=JV 



TOP COVER ASSEMBLY 




OPERATOR ACCESS COVER 




FRONT ACCESS PANEL 



Figure 2888-3. Disc Drive, Service Access Covers 

4. Inspect the internal areas of the unit both above and below the baseplate. Look for loose con- 
nections on such items as fuse holders, filters, and screws that may have occurred during ship- 
ment. Verify that all screw terminals are tight. 

5. Open the electronic gate (see figure 2888-4) and check all printed-wiring assemblies (PWAs) 
and paddle boards to ensure that all are securely seated in their respective sockets. 

6. Remove the carriage lock, the air deflector, the EMA shield, and then unload the torsion rods. 

7. Push the heads out of the cams. Move the carriage back and forth and check for freedom of 
movement. 

8. Check the primary and secondary gratings on the carriage assembly and access transducer 
(below and behind the read/write heads; see figures 2888-5, 2888-6, and 2888-7) for cracks, 
obstructions or other irregularities. 

9. Move the heads back on the cam tower and reload the torsion rods. 

10. Check the cam-follower surface of each head-arm assembly to verify that the arms are properly 
engaged with the cams on the cam tower. 

11. Check the position of the torsion rods on the head-arm assemblies for proper contact with the 
load button of the read/write heads. 



12. Replace the EMA shield and the air deflector. 
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Figure 2888-4. Disc Drive, Front View With Covers Removed 



NOTES: 

THE NUMBERED CALL-OUTS 
REFER TO ITEMS IN THE 
PARTS BREAKDOWN LIST IN 
THE HP 2888 A DISC FILE 
OPERA TING AND SERVICE 
MANUAL. THEY ARE NOT 
REFFEREDTO IN THIS 
DEVICE INSTALLATION 
MANUAL AND SHOULD 
THEREFORE BE DISREGARDED 

THE ACCESS TRANSDUCER IS 
LOCATED IN THE AREA 
POINTED TO BY "A". 




Figure 2888-5. Disc Drive (Front View), Parts Breakdown Diagram 
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VERNIER SCALE 



ACCESS TRANSDUCER 




TORSION RODS 



SHIM 



PRIMARY GRATING 



Figure 2888-6, Carriage Assembly, Parts Breakdown Diagram 
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Figure 2888-7. Access Transducer, Parts Breakdown Diagram 
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13. Check the positioning of the matrix PWAs on the cam tower for proper seating in their sockets. 
Also make sure that all head plugs are properly seated. 

14. Check the drive belt assembly and the spindle by manually turning the spindle to verify that it 
spins freely. 

15. Check the electromagnetic actuator coil resistance across terminals 15 and 16 of PD1 on the 
rear of the power driver (see figures 2888-4 and 2888-8) to ensure that no shorts or opens exist 
and to verify that resistance is within 2.0 to 2.5 ohms. 

16. Check the pivot action of the index transducer by pressing the white index transducer pushrod 
on top of the air deflector (see figure 2888-9) and verify that the transducer pivots out of the 
shroud area. 

17. Replace all covers. Roll the disc to its intended location and position it in place. Level the drive 
by lowering the four leveler jacks to remove all weight from the casters. The jacks should be ad- 
justed so that the top of the drive is even with the tops of the other disc drives in the system. 

18. Wipe all exterior covers using Kimwipes Hi-Count Disposable Wipers (Type 900-S, Stock Num- 
ber 3415) dampened with 90% isopropyl alcohol. 

Drive Cabling 

Input to each disc drive is by three cables: the ac power cable, the dc cable, and the signal cable. The 
disc drives are "daisy chain" connected to the ac power cable string as illustrated in figure 2888-10 
(J3 of PCU to AC IN of first drive, AC OUT of first drive to AC IN of second drive, etc.). A separate 
dc cable is connected between the junction panel and each individual disc drive (see figure 2888-10). 
The disc drives are "daisy chain" connected to the signal cable string as illustrated in figure 2888-10 
(Jl of junction panel to SIGNAL IN of first drive, SIGNAL OUT of first drive to SIGNAL IN of 
second drive, etc.). The last disc drive in the series must have a signal terminator connected to its 
SIGNAL OUT receptacle. 

The maximum length of each dc cable is 50 feet. Both the ac power cable and the signal cable are 
limited to a maximum accumulated length of 100 feet. The ac and signal cables are available in 
individual lengths of 8 to 54 feet, while the dc cables are available in lengths of 8 to 50 feet. The 
cable and terminator ISS part numbers are shown in table 2888-2. 



Table 2888-2. Cable and Connector Part Numbers 



ISS PART NUMBER DESCRIPTION 

84000694-X* CABLE ASSY, AC INTERCONNECTING (60 Hz) 

84003770-X* CABLE ASSY, AC INTERCONNECTING (50 Hz) 

84000729-X* CABLE ASSY, DC INTERCONNECTING 

83003857-X* CABLE ASSY, SIGNAL INTERCONNECTING (50 Hz) 

83003856-X* CABLE ASSY, SIGNAL INTERCONNECTING (60 Hz) 

84000731-X* CABLE ASSY, SIGNAL EXIT 

76000696-5 TERMINATOR ASSY 



*Cabie iength in feet is designated by dash numbers from 8 to 54. Tolerance on cable 
length 8 to 30 feet is ±4 inches, 31 to 54 feet is +8 inches. 
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Figure 2888-8. Sequence Panel and Power Driver Details 
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ITEM 



DESCRIPTION 



1 INDEX TRANSDUCER PUSH ROD 

2 A MATRIX PWA 

3 B MATRIX PWA 

4 INDICATOR LAMPS 

5 BASEPLATE 

6 ELECTRONIC GATE 



ITEM 



7 
8 
9 
10 

11 

12 



DESCRIPTION 



POWER DRIVER 

CB1 

EXTERIOR PREFILTER 

AIR DEFLECTOR 

CB2 ANDCB3 

SEQUENCE PANEL 



Figure 2888-9. Disc Drive, Rear View With Covers Removed 
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Figure 2888-10. HP 30102A Disc File I/O Subsystem Cabling 
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Preoperational Checkout/ Adjustments 

POWER SUPPLY VOLTAGE CHECK. The disc drive dc voltages must be within the required ranges. 
Place the circuit breaker CB1 to ON (leave CB2 and CB3 off). The circuit breakers are located on 
the sequence panel (see figures 2888-9 and 2888-8). Verify that both exhaust fans start up. Check 
the dc voltage levels on the rear of the electronic gate (see figure 2888-4) at the points shown in fig- 
ures 2888-11. 

Note: Oscilloscopes or meters used in the field for maintenance of 
equipment must bear evidence of current calibration. Meter 
readings must be accurate within ±1% of full scale deflection; 
oscilloscopes, within ±3%; see 5.3.2 in the HP 2888A Disc 
File Operating and Service Manual for additional specifications. 



HOLD REVERSE CURRENT CHECK. The drive is shipped with a carriage lock that restricts for- 
ward carriage motion when the drive is transported. The carriage lock is fastened to the top front 
of the electromagnetic actuator cover (see figure 2888-4). Do not remove the carriage lock to per- 
form this check. 

Note: The carriage lock should permit the carriage to retract suf- 
ficiently to actuate the HEADS EXTENDED switch. If it 
does not, CB3 will trip when step 4 of the procedure is 
performed. 



Perform the check as follows: 

1. Manually check the carriage to determine that enough reverse motion travel is possible to 
actuate the HEADS EXTENDED switch (if the switch is activated, an audible click can be 
heard). 

2. Install a disc pack on the drive. 

3. Place CB1 to the OFF position. Ensure that the carriage lock is in place, then manually move 
the carriage forward from the retracted position so that it rests against the carriage lock. 

4. Place CB2 and CB3 to the ON position, then place CB1 to the ON position. Check for presence 
of the Hold Reverse current by verifying that the carriage moves backward against the rear 
stop. 

5. Place CB1, CB2, and CB3 to the OFF position after completing this check. 

6. Remove the carriage lock to free the carriage. The lock should be retained for reinstallation 
prior to future relocation or shipment of the unit. A tapped hole is provided on the terminal 
strip mounting block behind the control panel for carriage lock storage. 
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DETAIL 



Figure 2888-1 1. Electronic Gate, Voltage Points 
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Figure 2888-12. HP 2888A Disc File Power Configurations 



Functional Checks 

Drive functional checks are performed with the disc drive disconnected from the junction panel. 

If the drive has been stored or exposed to extreme high or low temperatures just prior to positioning 
at the facility, allow the drive to stand for approximately six hours at facility environment to reach 
thermal equilibrium before performing the functional checkout. 

HEAD LOAD CHECK. Perform the check as follows: 

1. Install a disc pack on the drive. 

2. Set CB2 and CB3 to the ON position and then turn the master power circuit breaker (CB1) to 
the ON position. Set the START/STOP switch on the disc drive control panel to the START 
position and look for the following functions as the disc drive cycles through the power-on 
sequence. 

a. Drive motor starts. 

b. Brushes cycle into and out of the disc pack. 

c. Carriage moves forward to load the heads, then returns to cylinder 000 (the outermost 
cylinder). 

d. FILE READY indicator light illuminates. 

Note: Refer to chapter 7 of the HP 2888A Disc File Operating and 
Service Manual for select lock troubleshooting procedures if 
a SELECT LOCK condition occurs. 



3. Set the START/STOP switch on the disc drive control panel to the STOP position and make 
sure that the dynamic brake operates properly (the disc pack should stop rotating within 25 
seconds). Refer to chapter 7 of the HP 2888A Disc File Operating and Service Manual trouble- 
shooting charts if the dynamic brake is malfunctioning. 



DRIVE MOTOR START-INHIBIT CHECK. Perform the check as follows: 

1. Install a disc pack on the drive. 

2. Set the START/STOP switch on the disc drive control panel to the START position. As soon 
as the brushes begin to enter the pack, set the START/STOP switch to the STOP position and 
then return the switch to the START position. 

3. Observe the action of brush cycling to verify that power to the drive motor is disabled until 
the brushes return to the stored position. Also, the drive motor should start automatically 
when the brushes are fully retracted (thus resulting in another brush cycle and head loading). 

4. Set the START/STOP switch to the STOP position after this check is finished. 
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READ/WRITE HEAD ALIGNMENT. The read/write heads must be aligned when the disc drive is 
installed. Perform head alignment checkamd adjustment in accordance with the procedures in 
chapter 6 of the HP 2888A Disc File Operating and Service Manual. Note that approximately two 
hours warm-up is required before adjusting the heads. 



POWER-ON, DRIVE-START, SEQUENCE CHECK. This check must be performed with the disc 
drive on-line. The check procedure verifies that the installed drive can be stopped and restarted 
along with the other disc drives in the computer system. Perform the check as follows: 

1. Make sure that the system power is off and that disc packs are installed on all the drives. Set 
all the disc drive START/STOP switches to the START position and then turn on the system 
power. All disc drive motors should turn on (in ascending sequence) and the brush cycle should 
start on all drives. 

2. Power down the PCU. The disc drive motors will all stop when the PCU has been powered 
down. 

3. Check each drive to verify that the heads are retracted from the disc pack. 



DIAGNOSTIC PROGRAMS 

The Stand-Alone HP 30102A Disc File Diagnostic and the On-Line HP 30102A Disc File Diagnostic 
verify the proper operation of the disc drive(s). The operating instructions for each are described in 
the associated manuals (refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30102A or 30102A-010 Disc File I/O Subsystem includes all the 
materials listed earlier under "Subsystem Inventory" plus copies of those System Support Log 
forms which pertain to the add-on installation. 

The add-on procedure comprises the following general steps: 

1. Uncrating the shipment. 

2. Installing the disc file controller PCAs. This step is necessary only when the existing computer 
system does not already include at least one HP 2888A Disc File. 

3. Installing an HP 30330A PCU. This step is necessary only when the existing computer system 
does not already include at least one HP 2888A Disc File or when the add-on disc drive in- 
creases the total number of HP 2888 A Disc Files in the computer system beyond four. 

4. Installing the junction panel. This step is necessary only when the existing computer system 
does not already include at least one HP 2888A Disc File. 



5. Connecting the cables between the PCAs, the junction panel, the PCU, and the disc drive(s). 

6. Performing the set-up and check-out procedures for the disc drive(s). 

The uncrating procedure for the disc drive is described earlier under "Installation". 

The disc file controller PCAs are already jumpered when shipped. Before installing them in the 
computer, consult the "Subsystem Configuration" form to verify that the jumpering was done 
correctly. 

The interface PCAs for input/output devices are usually housed in a card cage in the top of bay #2. 
The "Subsystem Configuration" form specifies the intended location of the disc file controller PCAs 
in the card cage. PCAs are always installed with the component side facing up. Occasionally, instal- 
lation of the disc file controller PCAs may require that other PCAs in the card cage be rearranged to 
make room for them. If that is the case, then the "Subsystem Configuration" form also specifies 
the new location of all affected PCAs. When removing or inserting PCAs, observe the normal pre- 
cautions for avoiding damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 

If an HP 30330A PCU must be installed, the "HP 3000 Racking Diagram" shows the intended loca- 
tion of the PCU as well as the new location of anything which must be moved to make room for it. 
The procedure for installing a PCU is described in chapter 2, "CPU Assembly," of this manual. 

If an HP 30331A Junction Panel must be installed, the "HP 3000 Racking Diagram" shows the in- 
tended location of the panel as well as the new location of anything which must be moved to make 
room for it. The screws which secure the particular module cover will also be used for securing the 
panel. To install the panel, remove the module cover and the associated latch bracket from the front 
of the bay. While holding the panel in its intended location, replace the module cover and latch 
bracket, sandwiching the panel between the module cover, the latch bracket, and the mounting 
strips. 

Connect the various cables between the PCAs, the junction panel, the PCU, and the disc drive(s) as 
illustrated in figures 2888-1, 2888-2, and 2888-10. The necessary cabling is described in detail 
earlier under "Installation". All cable connections are summarized on the "Cable Routing" form. 

Perform the equipment set-up, preoperational checkout/adjustments, and functional checks proce- 
dures described earlier under "Installation". 
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HP 7900A DISC DRIVE 
(Subsystems HP 30110A and 30110A-010) 



The HP 7900A Disc Drive is a rack-mounted, moving-head disc drive which uses a pair of disc 
platters: a permanently installed platter and a removable cartridge. The disc drive is available in 
two models: the 7900A and the 7900A-001. The 7900A is designed to operate from 60 hertz 
power and the 7900A-001 is designed to operate from 50 hertz power. Each disc drive requires a 
rack-mounted power supply unit. The HP 13215A Disc Power Supply is designed to operate from 
60 hertz power and the HP 13215A-001 Disc Power Supply is designed to operate from 50 hertz 
power. The ac voltage required by the disc drive (115V) is provided by the disc power supply. 
Strapping in the disc power supply allows the use of the unit with either 120V (±10%) or 230V 
(±10%) input power. The strapping is described in table 7900-3 and figures 7900-1 through 7900-4. 

The cartridge disc interface can control up to four disc drives. The interface, the disc drives, and the 
disc drive power supplies are already mounted in the equipment bay when the computer system is 
delivered. 



SUBSYSTEM INVENTORY 

HP 30110A Subsystem 

The HP 30110A Cartridge Disc Subsystem includes the following materials: 

• One HP 7900A or 7900A-001 Disc Drive 

• One HP 13215A or 13215A-001 Disc Power Supply 

• One HP 30210A Cartridge Disc Interface 

• One HP 30334A Disc Cartridge 

• One HP 7900A Disc Drive Operating and Service Manual, part number 07900-90002 

• One HP 13215A Disc Power Supply Operating and Service Manual, part number 13215-90003 

• One HP 301 1 0A Cartridge Disc Subsystem Maintenance Manual, part number 30110-90001 

• One Stand-Alone HP 30110A Cartridge Disc Diagnostic, product number 32324B 

• One Stand-Alone HP 301 1 0A Cartridge Disc Diagnostic manual, part number 30110-90004 
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• One On-Line HP 301 10A Cartridge Disc Diagnostic, product number 32361 A 

• One On-Line HP 301 10 A Cartridge Disc Diagnostic manual, part number 30110-90003 

The Cartridge Disc Interface consists of: 

• One Controller Processor Printed-Circuit Assembly (PCA), part number 30202-60003 

• One Disc Controller PCA, part number 30210-60001 

• Two 1-1/2-inch (38 mm) Connecting Cables, part number 30000-93052 

• One 15-foot (4.56 m) Interconnecting Cable, part number 30210-60002 



HP 30110A-010 Subsystem 

The HP 30110A-010 Cartridge Disc Subsystem adds one HP 7900A (or 7900A-001) Disc Drive and 
an HP 30334A Disc Cartridge to the computer system. With an HP 301 10A subsystem already in- 
stalled, an HP 30110A-010 subsystem may be added up to three times (total of four disc drives on 
one cartridge disc controller). 

An HP 30110A-010 Subsystem includes the following materials: 

• One HP 7900A or 7900A-001 Disc Drive 

• One HP 13215A or 13215A-001 Disc Power Supply 

• One HP 30334A Disc Cartridge 

• One HP 13212A Multiunit Cable (W2), part number 07900-60034 

• One HP 7900A Disc Drive Operating and Service Manual, part number 07900-90002 

• One HP 1321 5A Disc Power Supply Operating and Service Manual, part number 13215-90003 



SPECIFICATIONS 

The pertinent specifications for the HP 7900A (or 7900A-001) Disc Drive and the HP 13215A (or 
13215A-001) Disc Power Supply are presented in tables 7900-1 and 7900-2, respectively. 



INSTALLATION 

The disc drive, disc power supply, and cartridge disc interface PC As are already installed in the 
appropriate equipment bays when the computer system is shipped. The interconnecting cable is 
connected to the disc controller PCA and coiled inside the bay. The disc drive and its power supply 
are usually installed in the same bay, in which case the necessary cables are already connected be- 
tween the two units. After the bays are fastened together the interconnecting cable must be uncoiled 
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Table 7900-1. HP 7900A Specifications 



Disc Drive DC Power Requirements 



+5 


+12 


-12 


+24 


-24 


4.5 


1.3 


1.0 


4.0 


4.0 



Interface DC Power Requirements 



+5 


-5 


+15 


-15 


+20 


-20 


9.9 


.06 


.10 


.08 









Disc Drive AC Power Requirements 

Voltage: 1 15V (supplied by the HP 13215A). 

Current: (included in the "Current" specification in table 7900-2). 

Frequency: 50 or 60 Hz 



Heat Dissipation 

Disc Drive: 180 BTU/hr; 45.18 cal, kg/hr 



Cable Lengths 



Disc Drive AC Cable: 
Disc Drive DC Cable: 
Interconnecting Cable: 



8 ft; 2.438 m 

8 ft; 2.438 m 

15 ft (to first drive); 4.57 m 
50 ft (maximum to first drive); 15.24 m 
20 ft (between disc drives); 6.096 m 
1 10 ft (total maximum for 4 drives); 33.528 m 



Net Weight (U npacked ) : 117 1b 

53.06 kg 



Distributed Over: n.a. (rack-mounted) 



Dimensions 



Depth: 25-5/8 in.; 65.1 cm 
Width: 19 in.; 48.3 cm 

Height: 10-1/2 in.; 26.7 cm 



Shipping Information 



1 



Number of Crates: 

Size of Crates: 16.464 cu ft; .4663 cu m 

Net Weight (Packed) of Crates: 160 lb; 72.56 kg 
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Table 7900-2. HP 1321 5A Specifications 



AC Power Requirements 

Voltage: 
Current: 
Frequency: 



120V 




230V 


3.4A 


or 


1.7A 


60 Hz 




50 Hz 



Heat Dissipation: 1400 BTU/hr; 351.4 cal, kg/hr 



Cable Lengths 

AC Power Cord : 1 5 ft; 4.57 m 



Net Weight (Unpacked): 55 lb 

24.94 kg 



Distributed Over: n.a. (rack-mounted) 



Dimensions 



Depth: 19-3/4 in.; 50.2 cm 

Width: 16-3/4 in.; 42.6cm 

Height: 7 in.; 17.8 cm 



Shipping Information 



1 



Number of Crates: 

Size of Crates: ,,«,„ ,, 110 „ 

3.99 cu ft; ,113cu m 

Net Weight (Packed) of Crates: 65 lb; 29.478 kg 



and the loose end must be connected to connector XA17 on the back of the first disc drive in the 
configuration. The necessary cabling is discussed in detail as a separate topic below. In addition, 
the cable connections are summarized on the "Cable Routing" form in section 1 of the System Sup- 
port Log for the particular computer system. 

Jumper and polling information for the cartridge disc PCAs, as well as the location of the PC As in 
the equipment bay, are described on the "Subsystem Configuration" form in section 1 of the Sys- 
tem Support Log. Using the "Subsystem Configuration" form, verify that the polling connections 
on the backplane of the card cage were done correctly. To minimize the possibility of damaging 
PCAs, it is recommended as a general rule that PCAs not be removed from the card cage merely for 
the purpose of verifying the jumper connections. 
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Cabling 

A 7900A connects to its power supply as illustrated in figure 7900-5. Figure 7900-6 shows the 
back of the power supply. Tables 7900-5 and 7900-6 show the cable connections in terms of color- 
coded wires. The disc power supply must be connected to the appropriate service strip in the equip- 
ment bay. 

The first disc drive is connected to the cartridge disc interface by means of an interconnecting cable 
as illustrated in figure 7900-17. The hooded end of the interconnecting cable attaches to Jl of the 
disc controller PCA and the other end of the cable attaches to connector XA17 on the disc drive. 
If there is a second disc drive in the computer system, a multiunit cable must be attached to con- 
nector XA16/20 of the first disc drive and to connector XA17 of the second disc drive. The same 
applies to the second and third, and third and fourth disc drives (if present). The final disc drive 
in the series must have a termination assembly A20 attached to connector XA16/20. 



Drive Identification 

Note: The drive identification strapping is done at the factory before 
the computer system is shipped. Using the following informa- 
tion, examine the strapping and verify that it was done correctly. 



Located on the Input/Output Multiplex Assembly A7 PCA in each disc drive are three jacks (Jl, J2, 
and J3). Strap Jl to specify the proper disc drive number (0, 1, 2, and 3) and strap J2 and J3 ac- 
cording to the notes in the upper right corner of the Input/Output Multiplex Assembly A7 schematic 
on page 5-35 of the HP 7900 A Disc Drive Operating and Service Manual. 

Note: The first HP 7900A Disc Drive in each configuration must 
always be assigned the number 0. The remaining numbers 
(1, 2, and 3) may be assigned without regard to sequence. 



Caution: Do not assign the same number to two or more disc drives. 



Disc Power Supply Strapping 

The HP 13215A Disc Power Supply strapping is described in table 7900-3 and figures 7900-1 
through 7900-4. 
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Table 7900-3. HP 13215A Disc Power Supply Strapping 



STRAPPING FOR 100V ±10%, 50/60 Hz (see figure 7900-1) 


TBI Pin 


Voltage 


Description 


5&6 
1 &7 
2&6 


100 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 


Input power (Jumper 4 to 5, 6 to 7) 
Output power to motors in disc drive 
Output to fan in disc power supply 


♦STRAPPING FOR 120V ±10%, 50/60 Hz (see figure 7900-2) 


TB1 Pin 


Voltage 


Description 


1 &6 
1 &7 
2&6 


120 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 


Input power (Jumper 1 to 2, 6 to 7) 
Output power to motors in disc drive 
Output to fan in disc power supply 


STRAPPING FOR 200V ±10%, 50/60 Hz, 1-PHASE (see figure 7900-3) 


TBI Pin 


Voltage 


Description 


5&6 
1 &7 
2&6 


200 Vac ± 1 0%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 


Input Power (Jumper 7 to 8, 3 to 4) 
Output power to motors in disc drive 
Output to fan in disc power supply 


**STRAPPING FOR 220V ±10%, 50/60 Hz, 1-PHASE (see figure 7900-3) 


TBI Pin 


Voltage 


Description 


5&6 
1 &7 
2&6 


220 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 


Input power (Jumper 7 to 8, 2 to 3) 
Output power to motors in disc drive 
Output to fan in disc power supply 


***STRAPPING FOR 240V +10%, 50/60 Hz, 1-PHASE (see figure 7900-4) 


TBI Pin 


Voltage 


Description 


1 &6 
1 &7 
2&6 


240 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 
120 Vac ±10%, 50/60 Hz ±2% 


Input power (Jumper 7 to 8, 2 to 3) 
Output power to motors in disc drive 
Output to fan in disc power supply 


*Factory strapping for USA installations. 
**Factory strapping for continental Europe installations. 
***Factory strapping for Great Britain installations. 
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Figure 7900-1. Power Supply Strapping for 100V ± 10%, 50/60 Hz 
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Figure 7900-2. Power Supply Strapping for 120V ± 10%, 50/60 Hz 
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Figure 7900-3. Power Supply Strapping for 200 to 220V ± 10%, 50/60 Hi 
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Figure 7900-4. Power Supply Strapping for 240V ± 10%, 50/60 Hz 
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Figure 7900-5. Disc Drive/Disc Power Supply Connecting Diagram 
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Figure 7900-6. Rear View of an HP 13215A Disc Power Supply 



Disc Power Supply Check-Out 



Warning: Before initially plugging any product into an electrical outlet, 
test the polarity of the hot and neutral lines in accordance 
with the national configuration (such as NEMA or CEE) to 
ensure that the hot leg will be broken when the power switch 
on the product is set to the off position. 



The check-out procedure for the HP 13215A Disc Power Supply is as follows: 



a. With the ac input power disconnected, test to make sure that there is no electric continuity 
between the power supply and the equipment bay. 



b. 



c. 



Check the strapping of the TBI terminal block on the power supply to make sure that it con- 
forms to the strapping for the desired power option (see figures 7900-1, 7900-2, 7900-3, and 
7900-4). 

Make sure that the power supply is connected to an appropriate ac electrical outlet and then 
set the POWER switch on the front of the power supply to the ON position. 

Using an HP 427A Multi-Function Meter or equivalent, check terminals TB2-1 through TB2-8 
on the power supply for the voltages shown in table 7900-4. 



Table 7900-4. Disc Power Supply TB2 Terminal Voltages 



Terminal 


Voltage 


TB2-1 


Ground 


TB2-2 


Ground 


TB2-3 


+5 Vdc ±2% 


TB2-4 


-12Vdc±5% 


TB2-5 


+12 Vdc ±3% 


TB2-6 


Ground 


TB2-7 


+24 Vdc ±20% 


TB2-8 


-24 Vdc ±20% 



There is only one adjustable voltage: +5 Vdc. The adjustment procedure is described in 
paragraphs 5-12 through 5-16 of the HP 1321 5A Disc Power Supply Operating and Service 
Manual. 

If a circuit malfunction is suspected, refer to figure 5-1 in the HP 13215 A Disc Power Supply 
Operating and Service Manual for troubleshooting procedures. 

If all voltages are within specifications, proceed with the disc drive check-out procedures. 



Disc Drive Check-Out 

ELECTRICAL CHECK-OUT. The electrical check-out procedure for the HP 7900A Disc Drive is 
as follows: 

a. Remove the head block from the cartridge compartment of the disc drive. 

b. Set the POWER switch on the front of the power supply to the OFF position. 
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c. Connect the disc drive ac and dc cables to the TBI and TB2 terminal blocks on the back of 
the power supply (see figures 7900-5 and 7900-6 and tables 7900-5 and 7900-6). 



Table 7900-5. Disc Power Supply dc Cable Connections 



Wire Color 




TB2- 


Voltage 


two shields 


to 


1 


Ground 


black 


to 


2 


Ground 


white-red-black 


to 


3 


+5Vdc 


white-violet 


to 


4 


-12Vdc 


white-red 


to 


5 


+12Vdc 


black 


to 


6 


Ground 


red-black 


to 


7 


+24 Vdc 


violet-black 


to 


8 


-24 Vdc 



Table 7900-6. Disc Power Supply ac Cable Connections 



Wire Color 




TB1- 


black 


to 


1 


white-gray 


to 


7 


green-yellow 


to 


9 


shield 


to 


9 



d. Unplug the disc drive power cord from the service strip and then test to make sure that there 
is no electric continuity between the disc drive and the equipment bay. Plug the disc drive 
power cord back into the service strip. 

e. Set the POWER switch on the front of the power supply to the ON position. 

f. Set the LOAD/UNLOAD switch on the front of the disc drive to the LOAD position. 

g. Using an HP 427A Multi-Function Meter or equivalent, check terminals TB-1 through TB-8 on 
the disc drive for the voltages shown in table 7900-7. The TB terminals are located in the 
center on the rear of the disc drive. 



Table 7900-7. Disc Drive TB Terminal Voltages 



Terminal 


Voltage 


TB-1 


Ground 


TB-2 


Ground 


TB-3 


+5 Vdc ±2% 


TB-4 


-12 Vdc ±5% 


TB-5 


+12 Vdc ±3% 


TB-6 


Ground 


TB-7 


+24 Vdc ±20% 


TB-8 


-24 Vdc ±20% 



If all voltages are within specifications, proceed with the rest of the disc drive check-out 
procedures. 

Note: The following disc drive check-out procedures require the 
use of an oscilloscope and an HP 13219 A Disc Service Unit. 
The disc service unit is described in the HP 13219 A Disc 
Service Unit Operating and Service Manual, part number 
13219-90000. 

When the disc service unit is initially connected to a disc 
drive, and when not actually in use during servicing, the 
DRIVE OPERATION CONTROL switch on the disc ser- 
vice unit should be set to the ACCESS STOP position to 
prevent any accidental initiation of operations. 



HEAD ALIGNMENT. To align the heads of an HP 7900A Disc Drive, proceed as follows: 

Note: Before performing the head alignment procedure, install a 
scratch disc cartridge in the HP 7900 A and set the LOAD/ 
UNLOAD switch on the disc drive to the LOAD position. 
Check to make sure that the heads will load and the drive 
will seek. 

a. Turn on the disc power supply and set the UP DISC PROTECT SWITCH S3 on the disc drive 
to the PROTECT position. 

b. Install the alignment disc cartridge, part number 1535-0066. 

c. Set the LOAD 'UNLOAD switch on the disc drive to the LOAD position. 

d. Set the disc service unit to allow the disc drive to alternately seek between cylinders 00 and 
128. The DELAY switch on the disc service unit must be in the ON position. 

e. Allow the disc drive to operate in this manner for approximately 25 minutes to stabilize the 
disc drive temperature. The top cover of the disc drive must be on all during this time. 
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f. Using the disc service unit, position the carriage at cylinder 100 and select head 0. 

g. Connect the oscilloscope to test point TP2 on the Read/Write Preamplifier Assembly A13 of 
the disc drive. 

h. Connect the SYNC probe of the oscilloscope to test point TP4 on the Sector Count and Com- 
pare Assembly A8 of the disc drive. 

i. Set the RESET DRIVE FAULT switch on the disc service unit to the ON position. 

j. Loosen the locking screw that holds the head in place (see figure 7900-7). 

k. Using the head adjusting tool (see figure 7900-7), position the head to minimize the amplitude 
modulation of the output signal (figure 7900-8). 

1. Tighten the locking screw that holds the head in place. Be sure that the adjustment has not 
changed. 

m. Perform a seek to cylinder 95; the circumferential adjustment waveform (see figure 7900-9) 
should appear on the oscilloscope screen. 

Note: If the circumferential adjustment waveform does not appear 
on the oscilloscope screen, it is possible that the head was 
accidentally aligned (during step k) to cylinder 105 instead 
of to cylinder 100. Cylinders 100 and 105 are the only 
cylinders on the alignment disc cartridge that can produce 
the desired waveform (figure 7900-8) at step k. If the head 
was improperly aligned at step k, repeat steps] through m. 

n. Using the disc service unit, select head 1. 
o. Repeat steps j through m for head 1. 

p. Set the DRIVE OPERATION CONTROL switch on the disc service unit to the ACCESS STOP 
position. 

q. Set the LOAD/UNLOAD switch on the disc drive to the UNLOAD position and turn off the 
power supply. 

r. Remove the alignment disc cartridge from the disc drive. 



SECTOR CIRCUMFERENTIAL ALIGNMENT. To adjust the HP 7900A Disc Drive for minimum 
circumferential seek (or skew), proceed as follows: 

a. Turn on the disc power supply and set the UP DISC PROTECT SWITCH S3 on the disc drive 
to the PROTECT position. 

b. Install the alignment disc cartridge, part number 1535-0066. 
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Figure 7900-7. Head Alignment 
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Figure 7900-8. Head Alignment Waveforms 
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Figure 7900-9. Sector Circumferential Adjustment Waveform 

c. Set the LOAD/UNLOAD switch on the disc drive to the LOAD position. 

d. Using the disc service unit, position the carriage at cylinder 95 and select head 0. 

e. Connect the oscilloscope to test point TP2 on the Read/Write Preamplifier Assembly A13 PCA 
of the disc drive. 

f . Connect the SYNC probe of the oscilloscope to test point TP4 on the Sector Count and Com- 
pare Assembly A8 PCA of the disc drive. 

g. Adjust the sector position variable resistor (R2 on the A8 PCA in the disc drive) so that the 
first data pulse is 20 jus from the leading edge of the index pluse (beginning of sweep) as shown 
in figure 7900-9. 

h. Using the disc service unit, select head 1. 



i. Observe the waveform on the oscilloscope screen. The first data pulse should be 20 ± 6 us 
from the leading edge of the index pulse (beginning of sweep) as shown by the bracket in 
figure 7900-9. 

Note: If the above condition is not met, ensure that the heads are 
properly seated in the carriage assembly. If this does not 
correct the condition, replace the head assembly. 



j. Adjust the sector position variable resistor to move the data pulse halfway between its current 
position and the 20 us position. This assures equal displacement of the data pulses for heads 
and 1 in relation to the 20 us position (i.e., both data pulses should now be within 3 us of the 
20 us position). 

k. Set the DRIVE OPERATION CONTROL switch on the disc service unit to the ACCESS STOP 
position. 

1. Set the LOAD/UNLOAD switch on the disc drive to the UNLOAD position and turn off the 
power supply. 

m. Remove the alignment disc cartridge from the disc drive. 



"SEEK TIME" (VEL CMND) ADJUSTMENT. To adjust the "seek time" of the HP 7900A Disc 
Drive, proceed as follows: 

a. Turn on the disc power supply and set the UP DISC PROTECT SWITCH S3 on the disc drive 
to the PROTECT position. 

b. Install the alignment disc cartridge, part number 1535-0066. 

c. Set the LOAD/UNLOAD switch on the disc drive to the LOAD position. 

d. Connect the oscilloscope to the SELECT ACCESS READY test point on the disc service unit. 

e. Adjust the VEL CMND variable resistor (R36) on the Cylinder Address Assembly All PCA of 
the disc drive so that the "not" Access Ready signal is low (0 volts) for 53 ± 2 milliseconds. 

f. Set the DRIVE OPERATION CONTROL switch on the disc service unit to the ACCESS STOP 

g. Set the LOAD /UNLOAD switch on the disc drive to the UNLOAD position and turn off the 
power supply. 

h. Remove the alignment disc cartridge from the disc drive. 
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DIAGNOSTIC PROGRAMS 

The Stand-Alone HP 30110A Cartridge Disc Diagnostic and the On-Line HP 30110A Cartridge Disc 
Diagnostic verify the proper operation of the HP 7900A Disc Drive. The operating instructions for 
both are described in the associated manuals (refer to "Subsystem Inventory"). 

Caution: If the HP 7900A Disc Drive contains the disc copy of 
configured MPE/3000, do not run either of the diag- 
nostics. The diagnostics always destroy the informa- 
tion contained in both disc platters. 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30110A or 30110A-010 Cartridge Disc Subsystem includes all the 
materials listed earlier under "Subsystem Inventory" plus copies of those System Support Log forms 
which pertain to the add-on installation. If necessary, an HP 30390A-001 Cabinet is also included 
(in such a case, the disc drive and its power supply are already mounted in the cabinet when shipped). 

If the shipment includes an HP 30390A-001 Cabinet, the add-on procedure comprises the following 
general steps: 

1. Connecting the new cabinet to the existing computer system. 

2. Installing the cartridge disc interface PCAs. This step is necessary only when the existing com- 
puter system does not already include at least one HP 7900 A Disc Drive or when the add-on 
disc drives increase the total number of HP 7900 A Disc Drives in the system beyond four. 

3. Connecting the cable between the disc drive and the interface. 

4. Checking-out the disc drive and its power supply. 

If the shipment does not include an HP 30390A-001 Cabinet, the add-on procedure comprises the 
following general steps: 

1. Uncrating the shipment. 

2. Installing the disc power supply. 

3. Installing the disc drive. 

4. Installing the cartridge disc interface PCAs. This step is necessary only when the existing com- 
puter system does not already include at least one HP 7900 A Disc Drive or when the add-on 
disc drives increase the total number of HP 7900 A Disc Drives in the system beyond four. 

5. Connecting the cables between the disc drive, the disc power supply, and the interface. 

6. Checking-out the disc drive and its power supply. 



Uncrating the Shipment 

The disc drive and disc power supply are packed in separate shipping crates. Remove the units from 
the crates. There is a shipping clamp inside the HP 7900A which must be removed. The shipping 
clamp is used to prevent internal movement which could cause damage to the heads or disc compo- 
nents during packing or in transit. Remove the top cover of the disc drive and then remove the 
shipping clamp as illustrated in figure 7900-10. When removing the shipping clamp, take care not 
to bump or jar the heads or snag the head leads. The shipping clamp is secured in place by a pozi 
drive screw. Retain all shipping materials (including the shipping clamp) in case it becomes neces- 
sary to repack the units for shipment in the future. 



Connecting the Equipment Bays 

If an HP 30390A-001 Cabinet is included in the shipment, connect it to the existing computer sys- 
tem as described in chapter 2, "CPU Assembly," of this manual. 



Installing the Disc Power Supply 

Remove the feet from the disc power supply by pressing the release buttons on the feet and then 
attach the filler strip (part number 5040-6676) to the bottom front edge of the power supply (refer 
to figure 7900-11). The "HP 3000 Racking Diagram" shows the intended location of the disc power 
supply in the equipment bay. Remove the appropriate module covers from the front of the equip- 
ment bay and mount the support rails (part number 13215-60014) in the appropriate location in the 
bay. Attach the mounting brackets to the front edges of the power supply as illustrated in figure 
7900-12 and then slide the power supply into the bay so that the unit rests on the two support rails. 
When the unit is all the way into the bay, secure it to the mounting strips on the front of the bay. 

Note: The module cover must be put back on the front of the bay 
so that it sandwiches the mounting brackets of the power 
supply between the cover hinge and the mounting strip of 
the bay. The screws that secure the module cover to the 
bay also will secure the appropriate side of the power sup- 
ply to the bay. 



Instal!in° the Disc Drive 

The "HP 3000 Racking Diagram" shows the intended location of the disc drive in the equipment 
bay. Remove the appropriate module covers from the front of the bay and then install the disc 
drive as follows: 

a. Place the disc drive on a table in an environmentally clean area. Attach the right and left 
chassis slides to the disc drive using eight number 8-32, 0.625 flat head screws, four on each 
side, as shown in figure 7900-13. 
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Figure 7900-10. Disc Drive Shipping Clamp 
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Figure 7900-11. Removing the Feet From an HP 13215A and 
Attaching the Filler Strip 
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ITEM* 


DESCRIPTION 


1 


Rack mount insulator 


2 


Rack mount bracket 


3 


Support rail (already mounted 




in bottom of bay) 


4 


#10-32X.500 flat head screw 


5 


#8-32X.500 philips head screw 


6 


#8 split lock washer 


7 


#8 flat washer 


8 


#8 shoulder washer 



Figure 7900-12. Installing the HP 13215A Disc Power Supply 




PART OF CHASSIS SLIDE 
(LEFT SIDE SHOWN) 



NUMBER 8-32, 0.625-INCH 
FLAT HEAD SCREW (8) 



Figure 7900-13. Chassis Slide Attachment 



Attach the rack mount brackets to the rack cabinet using eight number 1/4-20, 0.5-inch hexa- 
gon head screws with eight number 1/4 split lock washers and eight number 1/4-20 spring nuts 
as shown in figure 7900-14. Before tightening to rack cabinet, ensure that the mounting 
brackets are level from front to rear. 

Note: Align the mounting screw in conjunction with RETMA 
mounting pattern shown in figure 7900-14. Proper align- 
ment with the RETMA pattern will assure alignment of 
the 7900A chassis mounting holes with the RETMA pat- 
tern holes used for securing the disc drive front panel to 



A minimum vertical clearance of 10-1/2 inches above 
the bottom front of. the rack mount bracket must be 
maintained to allow for disc drive clearance. 
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NUMBER 1/4-20,0.5-INCH HEX HEAD SCREW (8) 
NUMBER 1/4 SPLIT LOCKWASHER (81 




NUMBER 1,4-20 
SPRING NUT (81 



MOLDED PLASTIC BLOCKS ISOLATE \ 
RACK MOUNT BRACKET FROM RACK 
MOUNT SLIDE MECHANISM. 



ALIGN THE MOUNTING SCREW IN 
CONJUNCTION WITH THE RETMA 
MOUNTING PATTERN SHOWN AT 
RIGHT. PROPER ALIGNMENT WITH 
THE RETMA PATTERN WILL AS- 
SURE THE 7900A AND 7901A CHASSIS 
MOUNTING HOLES OF ALIGNMENT 
WITH THE RETMA PATTERN AT 
REFERENCE POINT A IN FIGURE 7900-17 

ALL DIMENSIONS ARE IN INCHES. 




Figure 7900-14. Rack Mount Bracket Attachment 
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Extend the chassis slides out, as shown in figure 7900-15, from the front of the rack cabinet. 
Lift the disc drive into place with the attached chassis slides so that the chassis slides on the 
disc drive slide into the extended chassis slides in front of the rack cabinet. Press in on the 
slide lock buttons located on the sides of the disc drive chassis slides and ensure that the but- 
tons are in place in the holes in the extended chassis slides. While holding the slide lock buttons 
in, push the drive partially back into the rack cabinet. 

With the disc drive secure in the chassis slides, open the front panel and observe the four drive 
chassis mounting slots shown in figure 7900-16. The holes will line up with the RETMA stand- 
ard mounting holes if the rack mount brackets were correctly installed. Using four number 
10-32, 0.5-inch flat head screws, secure the disc drive to the front of the rack cabinet. Although 
the front panel is bolted to the rack cabinet, disc drive chassis grounding is isolated from the 
cabinet by an RF filter connected between the disc drive chassis and front panel. 

Caution: The rack slide mounting kit must be used in its entirety; 

using only the four number 10-32, 0.5-inch flat head screws 
to secure the disc drive could result in damage to the disc 
drive and rack cabinet since the screws can not support the 
disc drive weight. 

If more than one disc drive is mounted in a rack cabinet, 
care should be taken to extend only one at a time for 
servicing or adjustments; otherwise, the rack cabinet may 
tip over. 



Installing the Interface PCAs 

The cartridge disc interface PCAs are already jumpered when shipped. Before installing them in the 
computer, consult the "Subsystem Configuration" form to verify that the jumpering was done 
correctly. 

The interface PCAs for input/output devices are usually housed in a card cage in the top of bay #2. 
The "Subsystem Configuration" form specifies the intended location of the cartridge disc interface 
PCAs in the card cage. PCAs are always inserted in the card cage with the component side facing up. 
Occasionally, installation of the cartridge disc interface PCAs may require that other PCAs in the 
card cage be rearranged to make room for them. If that is the case, then the "Subsystem Configura- 
tion" form also specifies the new location of all affected PCAs. When removing or inserting PCAs, 
observe the normal precautions for avoiding damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, connect the two ribbon cables between the 
two cartridge disc interface PCAs as illustrated in figure 7900-17 and make any necessary polling 
connections on the backplane of the card cage in accordance with the "Subsystem Configuration" 
form. 
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Connecting the Cables 

Connect the cables between the disc drive, the disc power supply, and the interface PCAs as 
described earlier under "Installation". 



Installation Check-Out 

Perform the installation check-out procedures for the disc drive and the disc power supply as 
described earlier under "Installation". 




Figure 7900-15. Disc Drive Siide Attachment 



NOTE: 



7 1/8" FROM TOP 
OF DISC DRIVE 
TO TOP OF 
EQUIPMENT 
SLIDES. 



REFERENCE POINT 




NUMBER 10-32,0.5-INCH 
FLAT HEAD SCREW (4) 



Figure 7900-16. Disc Drive to RETMA Attachment 
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Figure 7900-17. Connecting an HP 7900A to the Disc Power Supply and 
to the Interface PC A 
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HP 7970B/7970E DIGITAL MAGNETIC TAPE UNITS 

(Subsystems HP 30115A, 30115A-100; 30115A-200, 

30115A-300, and 30115A-40Q) 



The HP 7970B supplied as part of this subsystem is an 800 bytes-per inch (bpi), 45 inches-per- 
second (ips), NRZI digital magnetic tape unit. The HP 7970E is a 1600 bpi, 45 ips, phase encoded 
(PE) digital magnetic tape unit. The 7970E is further divided into Master and Slave units. An HP 
3000 Computer System may contain a combination of 7970B, Master 7970E, and Slave 7970E 
tape units. 

When using NRZI tape units, the maximum data transfer rate is 36,000 bytes-per-second (18,000 
words-per-second). When using phase encoded tape units, the maximum data transfer rate is 
72,000 bytes-per-second (36,000 words-per-second). The tape, reels, and NRZI recording format 
are all in accordance with the USA Standard (USAS) X3.22-1967, Recording Magnetic Tape for 
Information Interchange (800 cpi, NRZI). The phase encoded recording format is American 
National Standards Institute (ANSI) and industry compatible. 

The tape units may be operated from either 120 volt, 60 hertz or 230 volt, 50 hertz power. On the 
back of the tape units is a slide switch which specifies what type of power is being used. For 230 
volt operation, the tape unit plugs into the 230 volt service strip in the equipment bay after the 
slide switch on the tape unit has been moved to the 230 volt position. 

A magnetic tape controller (see figure 7970-1) can control up to four tape units. Additional con- 
trollers may be included in the computer system if it is necessary to divide the control of two or 
more tape units. Each controller consists of the following materials: 

• One Magnetic Tape (Nine-Track) Controller Printed-Circuit Assembly (PCA), part number 
30215-60001 






One Magnetic Tape Controller Processor PCA, part number 30215-60002 
Two Connecting Cable Assemblies, part number 30000-93052 
One Interface Cable Assembly, part number 30215-60003 
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PCA CAGE 
BUS CABLING 



MAINTENANCE 
CONNECTOR 



PCA BOARD 
STIFFENER 




INTERFACE 
CABLE ASSEMBLY 
(PART NUMBER 
30215-60003) 



CONTROLLER 
PROCESSOR PCA 
(PART NUMBER 
30215-60002) 



MAGNETIC TAPE 

(9 TRACK) CONTROLLER 

PCA (PART NUMBER 

30215-60001) 



RED EDGE 
OF FLAT- 
RIBBON CABLE 



CONNECTING CABLES 
(PART NUMBER 
30000-93052) 



NOTES: 1. VIEW FROM FRONT OF CABINET. 

2. VERTICAL SPACING EXAGGERATED FOR ILLUSTRATION CLARITY. 



Figure 7970-1. HP 30215A Magnetic Tape Unit Interface 



Tape Unit Configurations 



A magnetic tape unit controller can control a combination of 7970B, Master 7970E, and Slave 
7970E tape units (maximum of four tape units on one controller). When connecting different types 
of tape units to a single interface, the following constraints apply: 

• A 7970B tape unit must always be connected either directly to the interface or to another 
7970B 



• A Master 7970E must always be connected directly to the interface, to a 7970B, or to another 
Master 7970E 

• A Slave 7970E must always be connected either to a Master 7970E or to another Slave 7970E 

By adhering to the above constraints, there are 24 possible configurations as illustrated in figure 
7970-2. 



SUBSYSTEM INVENTORY 



HP 30115A Subsystem 

An HP 30115A Nine-Track Magnetic Tape Subsystem includes the following materials: 

One HP 7970B Digital Magnetic Tape Unit (NRZI) 

One Tape Unit Power Cable Assembly, part number 8120-1395 

One Tape Reel (empty), part number 1490-0738 

One Tape Reel (blank tape), part number 9162-0025 

One Container of Head Cleaner 

Mounting Accessories 

One Magnetic Tape (Nine-Track) Controller PCA, part number 30215-60001 

One Magnetic Tape Controller Processor PCA, part number 30215-60002 

Two Connecting Cable Assemblies, part number 30000-93052 

One Interface Cable Assembly, part number 30215-60003 

One On-Line HP 30115A Magnetic Tape Test, product number 32362A 

One On-Line HP 301 15A Magnetic Tape Test manual, part number 30115-90003 

One HP 7970B Digital Magnetic Tape Unit Operating and Service Manual, part number 
07970-90383 

number 30115-90001 



The Tape Unit Power Cable Assembly is approximately 7 feet (2,13 meters) long. The tape reels 
are 10-1/2 inches (267 mm) in diameter and the reel of blank tape contains approximately 2400 
feet (731 meters) of tape. The Connecting Cable Assemblies are approximately 1-1/2 inches (38 mm) 
long and the Interface Cable Assembly is approximately 20 feet (6.1 meters) long. 
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Figure 7970-2. HP 7970B/7970E Configurations (Part A) 
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Figure 7970-2. HP 7970B/7970E Configurations (Part B) 

7970-5 



HP 30115A-100 Subsystem 

An HP 30115A-100 Nine-Track Magnetic Tape Subsystem includes the following materials: 

One Master 7970E Digital Magnetic Tape Unit (PE) 

One Tape Unit Power Cable Assembly, part number 8120-1395 

One Tape Reel (empty), part number 1490-0738 

One Tape Reel (blank tape), part number 9162-0025 

One Tape Unit Extender Printed-Circuit Assembly (PCA), part number 07970-60420 

One Container of Head Cleaner 

Mounting Accessories 

One Magnetic Tape (Nine-Track) Controller PCA, part number 30215-60001 

One Magnetic Tape Controller Processor PCA, part number 30215-60002 

Two Connecting Cable Assemblies, part number 30000-93052 

One Interface Cable Assembly, part number 30215-60003 

One On-Line HP 30115A Magnetic Tape Test, product number 32362A 

One On-Line HP 301 15 A Magnetic Tape Test manual, part number 30115-90003 

One HP 7970E Digital Magnetic Tape Unit Operating and Service Manual, part number 
07970-90765 

One HP 30115A Nine-Track (NRZI-PE) Magnetic Tape Subsystem Maintenance Manual, part 
number 30115-90001 



The Tape Unit Power Cable Assembly is approximately 7 feet (2.13 meters) long. The tape reels 
are 10-1/2 inches (267 mm) in diameter and the reel of blank tape contains approximately 2400 
feet (731 meters) of tape. The Connecting Cable Assemblies are approximately 1-1/2 inches (38 mm) 
long and the Interface Cable Assembly is approximately 20 feet (6.1 meters) long. 



HP 30115A-200 Subsystem 

The HP 30115A-200 Nine-Track Magnetic Tape Subsystem adds one HP 7970B Digital Magnetic 
Tape Unit (NRZI) to the computer system. With an HP 30115A Subsystem already installed, an 
HP 30115A-200 Subsystem may be added up to three times (total of four tape units on one mag- 
netic tape controller PCA). 

An HP 30115A-200 Subsystem includes the following materials: 

• One HP 7970B Digital Magnetic Tape Unit (NRZI) 

• One HP 13194A or 13190B Multiunit Cable 
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• One Tape Unit Power Cable Assembly, part number 8120-1395 

• One Tape Reel (empty), part number 1490-0738 

• One Tape Reel (blank tape), part number 9162-0025 

• Mounting Accessories 



The Tape Unit Power Cable Assembly is approximately 7 feet (2.13 meters) long. The tape reels 
are 10-1/2 inches (267 mm) in diameter and the reel of blank tape contains a^^roxirnateh 7 2400 
feet (731 meters) of tape. The Multiunit Cable is approximately 20 feet (6.1 meters) long. 



HP 30115-300 Subsystem 

The HP 30115A-300 Nine-Track Magnetic Tape Subsystem adds one Master HP 7970E Digital Mag- 
netic Tape Unit (PE) to the computer system. With an HP 30115A or 30115A-100 Subsystem 
already installed, an HP 30115A-300 Subsystem may be added up to three times (total of four tape 
units on one magnetic tape controller PC A). 

An HP 30115A-300 Subsystem includes the following materials: 

One Master HP 7970E Digital Magnetic Tape Unit (PE) 

One HP 13194A Multiunit Cable 

One Tape Unit Power Cable Assembly, part number 8120-1395 

One Tape Reel (empty), part number 1490-0738 

One Tape Reel (blank tape), part number 9162-0025 

Mounting Accessories 

The Tape Unit Power Cable Assembly is approximately 7 feet (2.13 meters) long. The tape reels 
are 10-1/2 inches (267 mm) in diameter and the reel of blank tape contains approximately 2400 
feet (731 meters) of tape. The Multiunit Cable is approximately 20 feet (6.1 meters) long. 



HP 30115A-400 Subsystem 

The HP 30115A-400 Nine-Track Magnetic Tape Subsystem adds one Slave HP 7970E Digital Mag- 
netic Tape Unit (PE) to the computer system. With an HP 30115A-100 Subsystem already installed, 
an HP 30115A-400 Subsystem may be added up to three times (total of four tape units on one mag- 
netic tape controller PCA). 

An HP 30115A-400 Subsystem includes the following materials: 

• One Slave HP 7970E Digital Magnetic Tape Unit (PE) 

• One HP 13194A-001 Multiunit Cable 

7970-7 



• One Tape Unit Power Cable Assembly, part number 8120-1395 

• One Tape Reel (empty), part number 1490-0738 

• One Tape Reel (blank tape), part number 9162-0025 

• Mounting Accessories 

The Tape Unit Power Cable Assembly is approximately 7 feet (2.13 meters) long. The tape reels 
are 10-1/2 inches (267 mm) in diameter and the reel of blank tape contains approximately 2400 
feet (731 meters) of tape. The Multiunit Cable is approximately 20 feet (6.1 meters) long. 

SPECIFICATIONS 

The pertinent specifications for the HP 7970B and 7970E Digital Magnetic Tape Units are presented 
in table 7970-1. 

INSTALLATION 

The magnetic tape units and controller PCAs are already mounted in the appropriate equipment 
bays when the computer system is shipped. The interface cable is connected to the Magnetic Tape 
(Nine-Track) Controller PCA and coiled in the bay. The multiunit cable for connecting each tape 
unit to the next unit in the series is connected to the tape unit and coiled inside the bay. After the 
bays are fastened together, uncoil the cables and connect them as described below under "Cabling". 
All cable connections are summarized on the "Cable Routing" form in section 1 of the System Sup- 
port Log for the particular computer system. 

Jumper and polling information for the controller PCAs, as well as the location of the PCAs in the 
equipment bay, are described on the "Subsystem Configuration" form in section 1 of the System 
Support Log. Using the "Subsystem Configuration" form, verify that the polling connections on 
the backplane of the card cage were done correctly. To minimize the possibility of damaging PCAs, 
it is recommended as a general rule that PCAs not be removed from the card cage merely for the 
purpose of verifying the jumper connections. 



Cabling 

The first tape unit in the series is connected to the Magnetic Tape (Nine-Track) Controller PCA by 
way of the Interface Cable Assembly. The tape units in the series are connected to one another by 
way of a Multiunit Cable. Note that an HP 13194A Multiunit Cable is used to connect a 7970B to 
a 7970B, a Master 7970E to a 7970B, or a Master 7970E to a Master 7970E whereas an HP 13194- 
001 Multiunit Cable is used to connect a Slave 7970E to either a Master 7970E or another Slave 
7970E. 

Figure 7970-3 illustrates how to connect the hooded end of the Interface Cable Assembly to the 
interface PCA. Figure 7970-4 illustrates how to connect the cables to a 7970B tape unit. Figures 
7970-5 and 7970-6 illustrate how to connect the cables to a Master 7970E and to a Slave 7970E 
tape unit, respectively. Figures 7970-7, 7970-8, and 7970-9 are cabling diagrams that illustrate how 
to connect a 7970B to the interface PCA and how to connect two sample series of tape units. 



Table 7970-1. HP 7970B/7970E Specifications 



Interface DC Power Requirements 



+5 


-5 


+15 


-15 


+20 


-20 


9.9 


















Tape Unit AC Power Requirements 

Voltage: 
Current: 
Frequency: 



120V 




230V 


3.4A 


or 


1.7A 


60 Hz 




50 Hz 



Heat Dissipation 



Tape Unit: 1365 BTU/hr; 342.62 cal, kg/hr 
Interface: 170 BTU/hr; 42.67 cal, kg/hr 



Cable Lengths 



7 ft; 2.13 m 



Tape Unit Power Cord: 

Interface and Multiunit Cables: 15 ft (to first unit); 4.57 m 

25 ft (maximum to first unit); 7.62 m 

15 ft (between units); 4.57 m 

60 ft (total maximum for 4 units); 18.29 m 



Net Weight (Unpacked): 130 lb 

58.96 kg 



Distributed Over: n.a. (rack-mounted) 



Dimensions 






Depth: 


12 in. 


30.5 cm 


Width: 


19 in. 


48.3 cm 


Height: 


24 in. 


61 cm 



Shipping Information 



1 



Number of Crates: 

Size of Crates: 14.42 cu ft; .4084 cu m 

Net Weight (Packed) of Crates: 190 lb; 86.167 kg 
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120V OR 230V 
48 TO 66 HZ 



HP 3021 5A 
MAGNETIC / 
TAPE UNIT \ 
INTERFACE 




INTERFACE 
CABLE ASSEMBLY 
(PART NUMBER 
30215-600031 



\ 



MAGNETIC TAPE 
(9 TRACK) 
CONTROLLER PCA 
(PART NUMBER 
30215-60001) 



TO IOP BUS 



TO POWER SUPPLY 



TO MUX CHAN BUS 



Figure 7970-3. Connecting an HP 7970B/7970E to the PCA 
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MULTIUNIT CABLE HP 13194A 
TO ADDITIONAL HP 7970B OR 
HP 7970E MASTER TAPE UNIT 



WRITE CONNECTOR 
(SEE NOTE) 



CONTROL AND 

STATUS 

ASSEMBLY A16 



CONTROL AND 

STATUS CONNECTOR 

(SEE NOTE) 



MULTIUNIT CABLE 

CONTROL AND 

STATUS CONNECTOR 



MULTIUNIT CABLE 
WRITE CONNECTOR 




(SEE NOTE) 



READ CONNECTOR 
(SEE NOTE) 



MULTIUNIT CABLE 
READ CONNECTOR 



READ ASSEMBLY 
A18 



WRITE ASSEMBLY 
A17 



NOTE: IF THE HP 7970B SHOWN IS UNIT 0, THIS CABLE WILL BE INTERFACE CABLE 

PART NUMBER 30215-60003. IF THIS IS A PARALLEL-CONNECTED UNIT (UNIT 1 OR 2) 
THIS IS TO BE AN HP 131 94A MULTIUNIT CABLE. 



Figure 7970-4. Connecting the Cables to an HP 7970B 
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MULTIUNIT CABLE TO 
HP7970E MASTER, 
OR HP 7970E SLAVE 
TAPE UNIT (SEE NOTE 2 
FOR TYPE AND CABLE) 



WRITE CONNECTOR 
(SEE NOTE 1 



CONTROL AND 
STATUS ASSEMBLY 
A16 



CONTROL AND 
STATUS CONNECTOR 
(SEE NOTE 1) 

MULTIUNIT CABLE 
CONTROL AND STATUS 
CONNECTOR 
(SEE NOTE 21 



MULTIUNIT CABLE 
WRITE CONNECTOR 
(SEE NOTE 2) 



WRITE ASSEMBLY 
A17 




READ CONNECTOR 
(SEE NOTE 1) 



MULTIUNIT CABLE 
READ CONNECTOR 
(SEE NOTE 2) 



MULTIUNIT CABLE 
READ CONNECTOR 
FOR SLAVE HP 7970E 
ONLY (SEE NOTE 21 



MASTER 

READ ASSEMBLY 

A22 

NOTES: t. IF THE HP 7970E MASTER TAPE UNIT SHOWN IS UNIT 0, THIS WILL BE INTER 
FACE CABLE PART NO. 30215-60003. OTHERWISE IT WILL BE AN HP 13194A 
MULTIUNIT CABLE COMING FROM HP 7970B OR ANOTHER HP 7970E MASTER 
TAPE UNIT. 

2. IF THE FOLLOWING UNIT IS ANOTHER HP 7970E MASTER TAPE UNIT, THIS 
CABLE WILL BE AN HP 13194A MULTIUNIT CABLE WITH READ CONNECTOR 
INSTALLED AS SHOWN. IF FOLLOWING UNIT IS AN HP 797DE SLAVE TAPE 
UNIT, THIS MUST BE AN HP 13194A 001 MULTIUNIT CABLE WITH READ CON 
NECTOR INSTALLED IN SLAVE READ POSITION AS DESIGNATED IN DRAWING. 



Figure 7970-5. Connecting the Cables to an HP Master 7970E 



WRITE 
CONNECTOR 



WRITE CONNECTOR 
FOR FOLLOWING 
SLAVE TAPE UNIT 
(SEE NOTE) 



HP 13194A001 
MULTIUNIT CABLE 
FROM HP7970E 
MASTER TAPE UNIT 



CONTROL AND 
STATUS ASSEMBLY 
A16 



CONTROL AND STATUS 
CONNECTOR FOR FOLLOWING 
SLAVE TAPE UNIT (SEE NOTE) 



CONTROL AND STATUS CONNECTOR 




READ 
CONNECTOR 



READ CONNECTOR FOR 
FOLLOWING SLAVE TAPE 
UNIT (SEE NOTE) 



READ ASSEMBLY 
A23 



WRITE ASSEMBLY 
A17 



NOTE: IF ADDITIONAL HP 7970E SLAVE TAPE UNIT IS USED, HP 13194A001 
MULTIUNIT CABLE MUST BE USED TO CONNECT TO THE FOLLOWING 
UNIT. 



Figure 7970-6. Connecting the Cables to an HP Slave 7970E 
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Figure 7970-7. Cabling Example: 7970B to PCA 
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LETTERS IN THE TABLE REPRESENT TAPE UNITS 
AS FOLLOWS: "B" MEANS 797QB, "E" MEANS 
MASTER 7970E, "S" MEANS SLAVE 7970E. UNIT 
CAN BE A "B" OR "E" AS SHOWN IN SMALL OUT 
LINED BOX. ALL POSSIBLE COMBINATIONS USING 
TWO TAPE UNITS ARE SHOWN BY LETTER COM 
BINATIONS IN THE SECOND LARGEST OUTLINED 
BOX, ETC. ALL COMBINATIONS USING FOUR 
(MAXIMUM) UNITS IS SHOWN USING ENTIRE 
TABLE. 

MULTIUNIT CABLE HP 13194A-0O1 MUST BE USED 
AND FROM 7970E MASTER TO SLAVE TAPE UNIT AND 
FROM SLAVE TO SLAVE. SEE EXAMPLE CON 
NECTION DIAGRAM NUMBER 2. 



EXAMPLE CONNECTION DIAGRAM 1 
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Figure 7970-8. Cabling Example: Master 7970E to Master 7970E to 7970B 
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EXAMPLE CONNECTION DIAGRAM 2 
PART OF ADDITIONAL HP 30390A CABINET 

UNIT 1 
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Figure 7970-9. Cabling Example: Slave 7970E to Slave 7970E to Master 7970E to 7970B 



Mechanical Check-Out 

a. Open and close the cover door. When the cover door is closed, verify that it rests snuggly 
against the rubber seal and that the detents hold firmly. 

b. Swing the cover door all the way open. Verify that the hinges operate freely and that the 
door stop brackets prevent the cover door from opening more than approximately 105 degrees. 

c. Press the RESET, REWIND, ON-LINE, and LOAD pushbuttons. Verify that they press freely 
and that they can be entirely depressed. 

d. Press the density select and address select pushbuttons. Verify that the mechanical interlocks 
are working properly. 

e. Release the transport latch and swing the transport out. Verify that all cable connectors, 
motion cards, and data cards are securely seated, that there is an unobstructed airflow for 
instrument cooling, and that the address select jumper is connected to the pin labeled OFF. 

f. Slowly swing the transport in and out. Verify that the wire harnesses, wire cable, and ribbon 
cables fold properly. 



Motion Control and Electrical Check-Out 



Warning: Before initially plugging any product into an electrical out- 
let, test the polarity of the hot and neutral lines in accord- 
ance with the national conf iguration (such as NEMA or CEE) 
to ensure that the hot leg will be broken when the power 
switch on the product is set to the off position. 



Move the 115-230 Vac slide switch to the proper position, and then connect the power cord to 
the appropriate service strip in the equipment bay. 

Move the manual control switches on the capstan servo PCA inside the tape unit to the OFF 
position (switches down). 

Move the power switch to the ON position. The RESET, unit address, and density select push- 
button indicators should illuminate. 

Check the regulated and unregulated power voltages as follows: 

Regulated voltages will remain within tolerances over a primary voltage range of ±10 percent. 
DC volt^^es and tolerances are to be as specified below. The ^eak-to-neak rirmle values are 
nominal and minor variances may be expected. Ripple is stated under tension-only conditions. 

• The +5 volt supply must be +5.000 ± 0.050 Vdc 

• The +12 volt supplies must be 12.000 ± 0.360 Vdc 
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Unregulated supply voltages are a direct function of line voltage. The following list of nominal 
values should be judged only at a line voltage of 115 volts. RMS ripple values are nominal and 
apply at 60 hertz. 

• ±40 Vdc: Nominal value is ±57 volts; ripple of 150 mv p-p (sawtooth) 

• +20 Vdc: Nominal value is +23 volts; ripple of 600 mv p-p (sawtooth) 

• -20 Vdc: Nominal value is -23 volts; ripple of 300 mv p-p (sawtooth) 

• +10 Vdc: Nominal value is +12 volts; ripple of 900 mv p-p (sawtooth) 

e. Remove the write enable ring from a reel of tape and then mount the reel on the supply (upper) 
hub. Before pressing the quick disconnect latch on the hub, be sure that the reel is firmly 
seated on the hub. Mount an empty reel on the takeup (lower) hub and thread the tape from 
the supply reel onto the takeup reel. 

f. Press and hold the LOAD pushbutton. The tape should move until the tape tension arms are 
centered and proper tape tension is established. 

g. Release the LOAD pushbutton. The motion control logic should initiate a loadpoint (BOT) 
search. During a loadpoint search, the tape moves from the supply reel onto the takeup reel 
at 20 ips. When a loadpoint is found, the tape should stop moving and the LOAD pushbutton 
indicator should illuminate. 

h. Press the address select and OFF pushbuttons one at a time. As each pushbutton is pressed, 
it should illuminate and all others should go dark. 

i. Press and release the ON-LINE pushbutton. The ON-LINE pushbutton indicator should 
illuminate and the REWIND and LOAD switches should be inoperative. Press the REWIND 
and LOAD pushbuttons and verify that nothing happens. 

j. Press the RESET pushbutton. The ON-LINE pushbutton indicator should go dark and the 
RESET pushbutton indicator should illuminate. 

k. Check the capstan manual control switches as follows: 

(1) Open the cover door and release the transport latch. 

(2) Close the cover door. 

(3) Swing the transport out. 

(4) Move the capstan servo FWD switch to the ON position (up). The tape should move 
from the supply reel onto the takeup reel. 

(5) Move the capstan servo FWD switch to the OFF position (down). The tape should 
stop moving. 
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(6) Move the capstan servo +160 switch to the ON position (up). The tape should move 
from the supply reel onto the takeup reel at high speed. Allow approximately 100 
feet of tape to wind onto the takeup reel. 

(7) Move the capstan servo +160 switch to the OFF position (down). The tape should 
stop moving. 

(8) Move the capstan servo REV switch to the ON position (up). The tape should move 
from the takeup reel onto the supply reel. 

(9) Move the capstan servo REV switch to the OFF position (down). The tape should 
stop moving. 

(10) Swing the transport back into place and make sure that it latches in place. 

1. Press the REWIND pushbutton. The REWIND pushbutton indicator should illuminate, the 
RESET pushbutton indicator should go dark, and the tape should move from the takeup reel 
onto the supply reel at high speed. 

m. Press the RESET pushbutton. The RESET pushbutton indicator should illuminate, the 
REWIND pushbutton indicator should go dark, and the tape should stop moving. 

n. Press the REWIND pushbutton again. When the loadpoint is passed, the tape should stop 
moving and the motion control logic should initiate a loadpoint search. When the loadpoint 
is found, the tape should stop moving and the LOAD pushbutton indicator should illuminate. 

o. Press and hold the REWIND pushbutton. The tape should rewind past the loadpoint and off 
the takeup reel. When the tape rewinds off the takeup reel, the REWIND pushbutton indicator 
should go dark, the RESET pushbutton indicator should illuminate, and the tape should stop 
moving. 

p. Remove the supply reel and install a write enable ring. 

q. Mount the supply reel back on the supply hub. The WRITE ENABLE indicator should 
illuminate. 



DIAGNOSTIC PROGRAMS 

The On-Line HP 30115A Magnetic Tape Test verifies the proper operation of the magnetic tape 
units and the magnetic tape controller. The operating instructions for the diagnostic program are 
described in the associated manual (refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30115A, 30115A-100, 30115A-200, 30115A-300, or 30115A-400 
Nine-Track Magnetic Tape Subsystem includes all the materials listed earlier under "Subsystem 
Inventory" plus copies of those System Support Log forms which pertain to the add-on installation. 
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If necessary, the shipment also includes one or more additional HP 30390A-001 Cabinets. In such 
a case, those magnetic tape units which are to be mounted in the additional cabinets are mounted 
in the cabinets before the computer system is shipped. 

In many cases, the add-on shipment includes several of the subsystems described earlier under "Sub- 
system Inventory". For example, if a Master 7970E and two Slave 7970E tape units are being added 
to a computer system which already includes one 7970B tape unit, the add-on shipment includes 
one HP 30115A-300 and two 30115A-400 subsystems. 

The mounting accessories mentioned under "Subsystem Inventory" include the following materials: 
One Rack Mounting Bracket, part number 07970-00580 
Seven Number 10 Lockwashers, part number 2190-0034 
Three Number 10-32 0.500-inch Screws, part number 2680-0103 
Four Number 10-32 0.375-inch Screws, part number 2680-0116 
Four Number 10-32 0.312-inch Screws, part number 2680-0129 
Seven Flat Washers, part number 3050-0002 

The add-on procedure comprises some combination of the following general steps: 

1. Connecting one or more equipment bays to the existing computer system. This step is neces- 
sary only when additional bays are required to house the add-on tape units. 

2. Uncrating and installing a tape unit. This step is necessary only when there is room in the 
existing computer system to accommodate one of the add-on tape units. 

3. Installing the controller PCAs. This step is necessary only when the existing computer system 
does not already include at least one magnetic tape unit. 

4. Connecting the cables between the controller PCAs and the tape units. 

5. Performing the installation check-out procedures for the tape units. 



Connecting the Equipment Bays 

Connect the additional equipment bays to the existing computer system as described in chapter 2 
"CPU Assembly", of this manual. 



Uncrating and Installing a Tape Unit 

The HP 7970B/7970E tape units are packed in a shipping crate. Remove the tape unit from the 
shipping crate and remove any shipping materials from the tape unit. Retain all materials in case 
it becomes necessary to repack the tape unit for shipment in the future. 
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The procedure for installing the tape unit in an HP 30390A-001 Cabinet is as follows: 

a. Remove the protective covering from the accessory kit and locate the four number 10-32 
0.375-inch flat-head screws (part number 2680-0116) and the rack mounting bracket (part 
number 07970-00580). 

b. The correct location of the tape unit in the equipment bay is illustrated on the "HP 3000 
Racking Diagram". Attach the rack mounting bracket to the left rail of the HP 30390A-001 
Cabinet using the four screws. Orient the rack mounting bracket so that the upper and lower 
flanges face the inside of the bay. These flanges form a cradle to hold the left (hinged) side 
of the tape unit. 

c. Place the tape unit into position and then attach the right side of the tape unit to the cabinet 
using three number 10-32 0.5-inch machine screws (part number 2680-0103), three flat washers 
(part number 3050-0002), and three number 10 lockwashers (part number 2190-0034). 

d. Using the remaining four number 10-32 0.312-inch machine screws, flat washers, and number 
10 lockwashers, secure the left side of the tape unit to the rack mounting bracket. 



Warning: The tape unit power cable is equipped with a three- wire 

connector. Do not defeat the ground connection by using 
an adapter or breaking the grounding pin of the connector. 
Isolating the unit from ground creates a hazardous condi- 
tion which may result in death or serious injury. 



Connect the female polarized connector of power cable Wl to the male power connector of 
the tape unit. Connect the other end of the power cable to the appropriate ac electrical ser- 
vice strip in the HP 30390A-001 Cabinet. 



Installing the Controller PCAs 

The controller PCAs are already jumpered when shipped. Before installing them in the computer, 
consult the "Subsystem Configuration" form to verify that the jumpering was done correctly. 
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#2. The "Subsystem Configuration" form specifies the intended location of the magnetic tape con- 
troller PCAs in the card cage. PCAs are always installed with the component side facing up. Occa- 
sionally, installation of the magnetic tape controller PCAs may require that other PCAs in the card 
nana Vjg rearranged to make room for them. If that is the case, then the "Subsystem Configuration" 
form also specifies the new location of all affected PCAs. When removing or inserting PCAs, observe 
the normal precautions for avoiding damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 
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Connecting the Cables 

Connect the cables between the tape units and the controller PCAs as described earlier under 
"Installation". 



Installation Check-Out 

Perform the mechanical, electrical, and motion control check-out procedures for the tape units as 
described earlier under "Installation". 
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ASYNCHRONOUS 16-CHANNEL TERMINAL CONTROLLER 

(Subsystems HP 30032A, 30032A-001, 

and 30032A-002) 



The HP 30032A Asynchronous 16-Channel Terminal Controller Subsystem provides an interface 
between the HP 3000 Computer System and up to 16 hard-wired serial devices. The HP 30032A- 
001 Asynchronous 16-Channel Terminal Controller Subsystem provides an interface between the 
HP 3000 Computer System and up to 16 type 103 data sets and/or hard-wired serial devices. The 
HP 30032A Asynchronous 16-Channel Terminal Controller Subsystem provides an interface be- 
tween the HP 3000 Computer System and up to 16 type 103 data sets, type 202 data sets, and/or 
hard-wired serial devices. 



SUBSYSTEM INVENTORY 

HP 30032A Subsystem 

An HP 30032A Asynchronous 16-Channel Terminal Controller Subsystem includes the following 
materials: 

One Terminal Data Interface Printed-Circuit Assembly (PCA), part number 30060-60001. 

One Terminal Connector Panel, part number 30062-60002. 

One Terminal Data Interface PCA Connector Cable, part number 30060-60003. 

One HP 30032A Asynchronous Terminal Controller Maintenance Manual, part number 
30032-90001. 

One On-Line HP 30060A Terminal Data Interface Test, product number 32363A. 

One On-Line HP 30060A Terminal Data Interface Test manual, part number 30060-90003. 
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An HP 30032A-001 Asynchronous 16-Channel Terminal Controller Subsystem includes the follow- 
ing materials: 

• One Terminal Data Interface PCA, part number 30060-60001. 
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One Terminal Control Interface PCA, part number 30061-60001. 

One Terminal Data Interface PCA Connector, part number 30060-60003. 

One Terminal Control Interface PCA Connector, part number 30061-60003. 

One HP 30032A Asynchronous Controller Maintenance Manual, part number 30032-90001. 

One On-Line HP 30060A Terminal Data Interface Test, product number 32363A. 

One On-Line HP 30060A Terminal Data Interface Test manual, part number 30060-90003. 

One On-Line HP 30061A Terminal Control Interface Test, product number 32368A. 

One On-Line HP 30061 A Terminal Control Interface Test manual, part number 30061-90003. 



HP 30032A-002 Subsystem 

An HP 30032A-002 Asynchronous 16-Channel Terminal Controller Subsystem includes the 
following materials: 

One Terminal Data Interface PCA, part number 30060-60001. 

Two Terminal Control Interface PCAs, part number 30061-60001. 

One Terminal Data Interface PCA Connector Cable, part number 30060-60003. 

Two Terminal Control Interface PCA Connector Cables, part number 30061-60003. 

One HP 30032A Asynchronous Controller Maintenance Manual, part number 30032-90001. 

One On-Line HP 30060A Terminal Data Interface Test, product number 32363A. 

One On-Line HP 30060A Terminal Data Interface Test manual, part number 30060-90003. 

One On-Line HP 30061A Terminal Control Interface Test, product number 32368A. 

One On-Line HP 30061 A Terminal Control Interface Test manual, part number 30061-90003. 

INSTALLATION 

The PCA(s) and terminal connector panel are already installed in the appropriate equipment bays 
when the computer system is shipped. The "Subsystem Configuration" and "HP 3000 Racking 
Diagram" forms in section 1 of the System Support Log for the particular computer system describe 
the location of the PCA(s) and the terminal connector panel, respectively. The cables for connecting 
the PCA(s) to the terminal connector panel are already connected to the panel and are coiled inside 
the bay. Receptacles J16 through J20 on the terminal connector panel are used for connecting the 
PCAs to the panel. After connecting the bays together, uncoil the PCA-to-panel cables and connect 
the loose ends to the appropriate PCAs as illustrated in figure 30032-1. 





Figure 30032-1 . 



Connecting the Terminal Data and Terminal Control Cable Assemblies 
to the Terminal Data and Terminal Control Interface PCAs 
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Jumper and polling information for the PCA(s) is described on the "Subsystem Configuration" 
form. Using the "Subsystem Configuration" form, verify that the polling connections on the back- 
plane of the card cage were done correctly. To minimize the possibility of damaging PCAs, it is 
recommended as a general rule that PCAs not be removed from the card cage merely for the purpose 
of verifying the jumper connections. 

The interface cable assemblies for connecting input/output devices to the terminal connector panel 
are ordered and shipped as separate items. The part numbers of the various interface cable assem- 
blies are shown in table 30032-1. Uncoil the cables and connect them to the terminal connector 
panel and to the devices. The cable connections for each standard HP input/output device are 
described in the appropriate device installation module earlier in this chapter. For information on 
how to connect the cables to non-standard devices, consult the documentation associated with the 
devices. 



DIAGNOSTIC PROGRAMS 

The On-Line HP 30060A Terminal Data Interface Test and the On-Line HP 30061A Terminal Con- 
trol Interface Test verify the proper operation of the terminal data and terminal control interface 
PCAs, respectively. The operating instructions for each are described in the associated manuals 
(refer to "Subsystem Inventory"). 



ADD-ON INSTALLATION 

An add-on shipment of an HP 30032A, 30032A-001, or 30032A-002 Asynchronous 16-Channel 
Terminal Controller Subsystem includes all of the materials listed earlier under "Subsystem Inven- 
tory" plus copies of those System Support Log forms which pertain to the add-on installation. The 
cables for connecting devices to the terminal connector panel are ordered and shipped as separate 
items (the part numbers of the various device-to-panel cables are shown in table 30032-1). 

The add-on procedure comprises the following general steps: 

1. Installing the interface PCAs. 

2. Installing the terminal connector panel. 

3. Connecting the cables between the PCAs and the panel. 

The interface PCAs are already jumpered when shipped. Before installing them in the computer, 
use the "Subsystem Configuration" form to verify that the jumpering was done correctly. 



Table 30032-1. HP 30062 Interface Cable Assemblies 



Cable Description 


Part Number 


25 foot cable for connecting a data set 
to the connector panel 


30062-60004 


25 foot cable for connecting a terminal 
directly to the connector panel 


30062-60006 


50 foot cable for connecting a data set 
to the connector panel 


30062-60007 


50 foot cable for connecting a terminal 
directly to the connector panel 


30062-60009 


100 foot cable for connecting a data set 
to the connector panel 


30062-60010 


100 foot cable for connecting a terminal 
directly to the connector panel 


30062-60012 


Notes: For direct connections, the maximum total cable length 
between the terminal and the connector panel may be up 
to 1/4-mile for baud rates greater than 600 and up to 1/2- 
mile for baud rates of 600 or less. 


For data set connections, refer to the RS-232B specifica- 
tions for the maximum total cable length allowed between 
the terminal and the data set. 


If longer total cable lengths are requi 
nearest HP Sales and Service Office. 


red, contact the 



The interface PCAs for input/output devices are usually housed in a card cage in the top of bay #2. 
The "Subsystem Configuration" form specifies the intended location of the HP 30032A PCAs in the 
card cage. PCAs are always installed with the component side facing up. Occasionally, installation 
of the HP 30032A PCAs may require that other PCAs in the card cage be rearranged to make room 
for them. If that is the case, then the "Subsystem Configuration" form also specifies the new loca- 
tion of all affected PCAs. When removing or inserting PCAs, observe the normal precautions for 
avoiding damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 

The "Racking Diagram" specifies where the terminal connector panel is to be mounted. Install the 
panel in the rear of the specified equipment bay as illustrated in figure 30032-2. 
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ITEM 
NO. 


DESCRIPTION 


HP 
PART NO. 


1 

2 
3 


Screw. Machine, FH, No. 10-32. 

5/8 in. 
Washer. Cup, No. 10 
Washer, ISiyion, Cup Fiiier, No. 1G 


2680-0106 

3050-0007 
3050-024B 



Figure 30032-2. Installing the Terminal Connector Pane! in the Equipment Bay 
(Looking at the Bay From the Rear) 
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Receptacles JO through J15 on the terminal connector panel are used for connecting the devices (or 
data sets) to the panel, while receptacles J16 through J20 are used for connecting the PCAs to the 
panel. Connect the Terminal Data and Terminal Control Interface PCA Connector Cables to the 
panel and to the PCAs as illustrated in figures 30032-1 and 30032-3. Connect the various device-to- 
panel cables to the terminal connector panel and to the devices. The cabling connections for HP 
devices are described in the appropriate device installation modules earlier in this chapter. For in- 
formation on how to connect the interface cable assemblies to non-HP devices, consult the docu- 
mentation associated with the devices. The cable connections to HP equipment are summarized on 
the "Cable Routing" form. 
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Figure 30032-3. Connecting the Terminal Data and Terminal Control Cable Assemblies 
to the Terminal Connector Panel 



30032-7 



UNIVERSAL INTERFACE 

(Subsystems HP 30050A. 300S0A-001. 

and 300S1A) 



The HP 30050A and 30050A-001 Universal Interface (TTL) Subsystems provide interface capability 
between the HP 3000 Computer System and an external device which uses parallel data transfer 
through TTL logic circuits. The 30050A is used with devices which require negative-true interface 
whereas the 30050A-0Q1 is used with devices which require positive-true interface. The HP 30051A 
Universal Interface (Differential) Subsystem provides interface capability between the HP 3000 Com- 
puter System and an external device which uses parallel data transfer through differential logic 
circuits. 



SUBSYSTEM INVENTORY 



HP 30050A Subsystem 

An HP 30050A Universal Interface (TTL) Subsystem includes the following materials: 

One Universal Interface (TTL) printed-circuit assembly (PCA), part number 30050-60001. 

One HP 30050A Universal Interface (TTL) Maintenance Manual, part number 30050-90001. 

One 25-foot Length of Cable, part number 8120-1895. 

One (hooded) Connector Kit, part number 5060-8338. 

One On-Line HP 30050A/30051A Universal Interface Test, product number 32364A. 

One On-Line HP 30050 A/30051 A Universal Interface Test manual, part number 30050-90006. 



HP 30050A-001 Subsystem 

An HP 30050A-001 Universal Interface (TTL) Subsystem includes the following materials: 

• One Universal Interface (TTL) PCA, part number 30050-60003. 

• One HP 30050A Universal Interface (TTL) Maintenance Manual, part number 30050-90001. 

• One 25-foot Length of Cable, part number 8120-1895. 
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• One (hooded) Connector Kit, part number 5060-8338. 

• One On-Line HP 30050A/30051A Universal Interface Test, product number 32364A. 

• One On-Line HP 30050A/30051A Universal Interface Test manual, part number 30050- 
90006. 



HP 30051A Subsystem 

An HP 30051A Universal Interface (Differential) Subsystem includes the following materials: 

• One Universal Interface (Differential) PCA, part number 30051-60001. 

• One HP 30051A Universal Interface (Differential) Maintenance Manual, part number 30051- 
90001. 

• One 25-foot Length of Cable, part number 8120-1895. 

Note: There are two alternative cable length options available. 
Option 001 provides a 50-foot length and Option 002 
provides a 100-foot length. 



• 



One (hooded) Connector Kit, part number 5060-8338. 

One On-Line HP 30050A/30051A Universal Interface Test, product number 32364A. 

One On-Line HP 30050A/30051A Universal Interface Test manual, part number 30050-90006. 



INSTALLATION 

A universal interface PCA is included as part of some HP device subsystems. In such cases, all neces- 
sary information regarding installation of the PCA is described in the appropriate device installation 
module earlier in this chapter. The following discussion is applicable only when the universal inter- 
face PCA is included in the computer system for the purpose of interfacing a non-standard device. 

li.»e x Cij. is ajrea^y mounted in the appropriate equipment bay when the computer system is 
shipped. The cable and hooded connector are shipped as separate items. 

Jumper and polling information for the PCA, as well as the location of the PCA in the equipment 
bay, are described on the "Subsystem Configuration" form in section 1 of the System Support Log 
for the particular computer system. 

All necessary polling and jumper connections are done at the factory before the computer system is 
shipped. Using the "Subsystem Configuration" form, verify that the polling connections on the 
backplane of the card cage were done correctly. To minimize the possibility of damaging PCAs, it 
is recommended as a general rule that PCAs not be removed from the card cage merely for the 
purpose of verifying the jumper connections. 
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Using table 4-1 in the HP 30050A Universal Interface (TTL) Maintenance Manual or the HP 30051 A 
Universal Interface (Differential) Maintenance Manual, attach the hooded connector to one end of 
the cable. Using the documentation associated with the device, attach the device connector to the 
other end of the cable. Connect the hooded end of the interface cable assembly to the universal 
interface PCA as illustrated in figure 30050-1 and connect the other end to the device. For infor- 
mation on how to connect the interface cable assembly to the device, consult the documentation 
associated with the device. 



DIAGNOSTIC PROGRAMS 

The On-Line HP 30050A/30051A Universal Interface Test verifies the proper operation of the 
universal interface PCA. The operating instructions are described in the associated manual (refer to 
"Subsystem Inventory"). 

Note: The On-Line HP 30050A/30051A Universal Interface Test 

requires an HP 30049A Self-Test Hood. The hood is ordered 
and shipped as a separate product. 



ADD-ON INSTALLATION 

A universal interface PCA is included as part of some HP device subsystems. In such cases, all neces- 
sary information regarding add-on installation of the PCA is described in the appropriate device 
installation module earlier in this chapter. The following discussion is applicable only when the 
universal interface PCA is being added to the computer system for the purpose of interfacing a non- 
standard device. 

The PCA is already jumpered when shipped. Before installing it in the computer, consult the "Sub- 
system Configuration" form to verify that the jumpering was done correctly. 

The interface PCAs for input/output devices are usually housed in a card cage in the top of bay #2. 
The "Subsystem Configuration" form specifies the intended location of the PCA in the card cage. 
PCAs are always installed with the component side facing up. Occasionally, installation of the uni- 
versal interface PCA may require that other PCAs in the card cage be rearranged to make room for 
it. If that is the case, then the "Subsystem Configuration" form also specifies the new location of 
all affected PCAs. When removing or inserting PCAs, observe the normal precautions for avoiding 
damage to components and circuit cards. 

After the PCAs are all properly arranged in the card cage, make any necessary polling connections 
on the backplane of the card cage in accordance with the "Subsystem Configuration" form. 

Using table 4-1 in the HP 30050A Universal Interface (TTL) Maintenance Manual or the HP 30051 A 
Universal Interface (Differential) Maintenance Manual, attach the hooded connector to one end of 
the cable. Using the documentation associated with the device, attach the device connector to the 
other end of the cable. Connect the hooded end of the interface cable assembly to the universal 
interface PCA as illustrated in figure 30050-1 and connect the other end to the device. For infor- 
mation on how to connect the interface cable assembly to the device, consult the documentation 
associated with the device. 
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Figure 30050-1. Connecting the Interface Cable Assembly to the Universal Interface PCA 
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DIAGNOSTIC TESTS 



Note: At this point it is assumed that all peripheral devices have been 
connected to the computer system and that all mechanical, 
electrical, and installation check-out procedures for each indi- 
vidual device have been performed (refer to Chapter 3 of this 
manual). It is also assumed that the equipment bays have been 
fastened together, the wiring between bays has been connected, 
the strapping connections of all PCMs, PDUs, and PCUs have 
been verified, and the input power cabling to the PCM/PCU 
has been connected and tested for the proper voltage (refer to 
Chapter 2 of this manual). 



Before running the diagnostic programs, do the following: 

1. Verify that all buses, polls, clocks, jumpers, and card locations in the equipment bays are 
correct. To do this, refer to the System Support Log for the particular computer system. 

2. Using a suitable voltmeter, test the vertical rows of connector screws on the card cages in 
bays #1 and #2. The black cables are dc grounds. To test a particular connector screw, 
touch one of the leads from the voltmeter to a dc ground screw and touch the other lead 
to the screw connector being tested. 

Note: The equipment bay chassis is not a dc ground. 



The non-black cables carry a variety of dc voltages. The proper voltage associated with each 
color code is shown in table 4-1. 

3. Install the Hardware Maintenance Panel (HMP) and the Auxiliary Control Panel (ACP) as 
described later in this chapter. "Verify the proper operation of the panels by performing the 
procedures described under "Self Test" in Section II of the HP 30350A Auxiliary Control 
Panel and 30352A Hardware Maintenance Panel Operator's Manual, part number 
30352-90001. 
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4. The computer should now be in a HALT loop. 

5. Run the firmware memory checkerboard test, as follows (refer to figures 4-2 and 4-3): 

a. Press the CPU RESET and I/O RESET switches on the ACP. 

b. On the HMP, set the RAR LOAD REGISTER switches to 3704 8 and then press the 
LOAD RAR switch. 

c. On the ACP, set the A REGISTER or B REGISTER switches to the octal starting 
address (lower limit address) and then press the LOAD FROM A or LOAD FROM B 
switch. 

d. On the ACP, set the A REGISTER or B REGISTER switches to the octal ending 
address (upper limit address) and then press the LOAD FROM A or LOAD FROM B 
switch. 

The firmware memory checkerboard test automatically begins executing as soon as step d has been 
performed. If no errors are detected, the program loops indefinitely; if an error is detected, the 
computer halts. The test may be considered successful if the program loops for approximately 
3 minutes. To terminate the test, press the CPU RESET switch on the ACP. 



Table 4-1 . Cable Color Code and Voltage Relationships 



Color Code 


Proper Voltage 


Purple 


-5 


Red 


+5 


White with Purple Stripes 


-15 


White with Red Stripes 


+15 


White with Orange and Gray Stripes 


-20* 


White with Red and Black Stripes 


+20* 


*Refer to paragraphs 2-26 through 2-28 of the HP 30005A/30006A Memory Mainte- 
nance Manual, part number 30005-90001 , for the exact voltage ranges in various 
temperature environments. 
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A set of magnetic tapes and paper tapes are delivered with every HP 3000 Computer System. The 
magnetic tapes contain two versions of configured MPE/3000 (one is for a standard configuration 
and the other is for the customer's configuration), the stand-alone and on-line diagnostics, the 
System Diagnostic Monitor (SDM/3000), the various language subsystems, and the compiler and 
scientific libraries. The paper tapes contain the micro-diagnostics. 

Source listings for all of the programs on the magnetic tapes are supplied in the form of microfiche; 
hard-copy source listings are provided for the micro-diagnostics. 

The operating instructions for the diagnostics are presented in the associated manuals which are 
also shipped with the computer system. The part numbers of the various diagnostic manuals are 
listed in the HP 3000 Technical Publications Catalogue, part number 03000-90037. The operating 
instructions, and other necessary documentation, for the micro-diagnostics are contained in the 
hard-copy source listings mentioned in the above paragraph. 

The operating instructions for performing a "cold-start" of the configured MPE/3000 are described 
as a separate topic later in this chapter. 

Run the diagnostics and micro-diagnostics in the following general order: 

6. Run all applicable stand-alone diagnostics (refer to table 4-2). 

Caution: In addition to the copies of MPE/3000 that reside on 

magnetic tape, there is a copy on one of the system discs 
(the disc copy is the version for the user's conf iguration). 
It is imperative that the disc copy not be destroyed. If 
the disc version of MPE/3000 is on an HP 7900A Disc 
Drive, do not run either of the diagnostic programs for 
that disc drive. If the disc version of MPE/3000 is on an 
HP 2888A Disc File, be sure that the MPE/3000 disc pack 
is removed (and a scratch pack is mounted) before run- 
ning either of the diagnostics for that disc drive. 



7. Run all micro-diagnostics (refer to table 4-3). 

8. Cold-start configured MPE/3000 (the version for the customer's configuration). 

9. Run all applicable on-line diagnostics (refer to table 4-4). See the CAUTION under step 6. 

Note: For steps 1 and 11, use the ET6710 ROM Simulator to set 
the clocks at high or low margin. The procedure is as follows: 



a. Connect the clock output of the ROM Simulator to the external clock input on the rear 
of the CPU card cage. 

b. Set the EXT CLOCK/INTL CLOCK switch on the HMP to the EXT CLOCK position. 

c. Set the clocks to high or low margin by using the clock potentiometer on the ROM 
Simulator. 
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10. Repeat steps 6 through 9 with the clocks set at high margin (+10%). 

11. Repeat steps 6 through 9 with the clocks set at low margin (-10%). 

Table 4-2. Stand-Alone Diagnostics 



Stand-Alone HP 30001 A CPU Diagnostic 

Stand-Alone HP 3000 Memory Pattern Test 

Stand-Alone HP 3000 Extended Instruction Set Diagnostic 

Stand-Alone HP 30035A Multiplexed Channel Test 

Stand-Alone HP 30030A Selector Channel Diagnostic 

Stand-Alone HP Serial Terminal Interface Test 

Stand-Alone HP 30031 A System Clock/Console Interface Test 

Stand-Alone HP 30055A Synchronous Single Line Controller Test 

Stand-Alone HP 2749B Teleprinter Test 

Stand-Alone HP 301 02A Disc File Diagnostic 

Stand-Alone HP 301 03A Fixed Head Disc Diagnostic 

Stand-Alone HP 301 10A Cartridge Disc Diagnostic 



Table 4-3. Micro-Diagnostics 



CPU/IOP/MEM/MUX Micro-diagnostic 
I/O Processor Micro-diagnostic 
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Table 4-4. On-Line Diagnostics 



On-Line HP 30050A/30051A Universal Interface Test 
On-Line HP 30060A Terminal Data Interface Test 
On-Line HP 30061 A Terminal Control Interface Test 
On-Line HP 2749B Teleprinter Test 
On-Line HP 301 23A Terminal Diagnostic 
On-Line HP 30106A/30107A Card Reader Test 
On-Line HP 301 04A Paper Tape Reader Diagnostic 
On-Line HP 30105A Paper Tape Punch Diagnostic 
On-Line HP 2610A/2614A Line Printer Diagnostic 
On-Line HP 301 1 5A Magnetic Tape Test 
On-Line HP 30102A Disc File Diagnostic 
On-Line HP 301 10A Cartridge Disc Diagnostic 



INSTALLING THE HARDWARE MAINTENANCE AND AUXILIARY CONTROL PANELS 

The HP 30350A Auxiliary Control Panel (ACP) and HP 30352A Hardware Maintenance Panel (HMP) 
are permanently mounted on an HP 30355A System Display Desk. The ACP provides the means for 
manually controlling the HP 3000 Computer System and is also used as a software troubleshooting 
aid. The ACP and HMP together are used for troubleshooting the CPU/IOP portion of the computer. 
When not in use, the ACP and HMP slide down into the desk. The panels are illustrated in figures 4-1, 
4-2, and 4-3. 

An ACP includes the following: 

One Auxiliary Control Panel 

One Interface Printed-Circuit Assembly (PCA), part number 30350-60006 

Two Switch Keys, part number 1390-0246 

One Data Cable Assembly (two cables in a single protective sleeve), part number 30350-60011 

One Power Cable Assembly, part number 30350-60004 

One HP 30350A Auxiliary Control Panel Operator's Guide, part number 30350-90001 

One HP 30350A Auxiliary Control Panel Maintenance Manual, part number 30350-90002 
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An HMP includes the following: 

One Hardware Maintenance Panel 

One Power Cable Assembly, part number 30350-60004 

One Maintenance Panel Interface (MPI) Cable Assembly, part number 30352-60003 

One HP 30350A Auxiliary Control Panel and HP 30352A Hardware Maintenance Panel 
Operator's Manual, part number 30352-90001 

One HP 30350A Auxiliary Control Panel and HP 30352A Hardware Maintenance Panel 
Maintenance Manual, part number 30352-90002 



Location of Parts for Shipment 

The ACP and HMP are already installed in the system display desk when shipped and the cables 
which connect the panels to the computer system are connected to the ACP and HMP and coiled 
up beneath the desk. The MPI cable is also shipped in the desk and is installed in its operating 
position connecting the panels to one another. 

The ACP interface PCA is shipped in its operating position in the top card slot in bay #1 of the 
computer system. The two switch keys are shipped in the key switch at the top of the ACP. The 
manuals are shipped together with the other system manuals. 



Installation Procedure 

The installation procedure for the ACP, HMP, and system display desk is as follows: 

a. Unpack, inspect, and inventory the units which comprise the computer system. When 
inspecting the desk, ACP, and HMP, examine the exterior of the items for dents or bends. 
Look for scratches or abrasions on the exterior finish, and for discoloration due to rain 
leakage. (To extend the ACP and HMP from the desk for examination, first press down on 
the rear of the cover plate over each of the units. These cover plates are level with the top 
of the desk, and are situated at the rear of the desk. When each cover plate is open, reach in, 
grasp the top of the ACP or HMP, and draw it upward until it locks into place.) 

b. When the ACP and HMP have been inspected, lower them back into the desk. (This is done 
by pressing inward on the spring catch at each side of the ACP or HMP, while holding the unit 
in the extended position. Then lower the ACP or HMP into the desk.) 

c. Position the system display desk at its operating position. Before moving the desk into place, 
release the brake on each front caster by pressing down the brake lever on each caster. If the 
cables connecting the desk to the computer system will run on top of the floor, the maximum 
separation between the desk and bay 1 of the computer system is approximately 15 feet 
(4.5 meters). If the cables will run beneath the floor, the maximum separation must be 
reduced by an amount equal to the added cable drop and rise. 
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d. When the desk is in place, set the caster brakes by pulling the brake levers up. 

e. Unfasten the rolled-up cables beneath the desk. 

f. Open the door in front of the top PC A cage in unit 1. This PC A cage is referred to as unit 1. 

g. Open the rear door of bay 1, and swing out the power supplies. The power supplies are hinged 
at the right-hand side, and are released by removing the holding screws at the left side. 

h. Using the following procedure, connect the data cable assembly (part number 30350-60011) 
as indicated in figure 4-1. 

(1) Pass the cables, within their protective sleeve, through the cable slot at the rear of bay 1. 
This slot is at the bottom of the bay. 

(2) Run the cables up the bay, behind the PCA cages, and pass them over unit 1 to the front 
of the bay. 

(3) Connect the cable from HMP J4 to A1J1. (Al is the top PCA in unit 1, Jl is the leftmost 
edge connector on the PCA.) When facing A1J1, the colored stripe on the cable must be 
to the left. The two cables in the sleeve can be distinguished from each other by the 
seam on the sleeve. The cable next to the seam beneath the desk is also the cable next 

to the seam at the other end of the cables. 

(4) Connect the cable from ACP J2 to A8J1. (A8 is the eighth PCA from the top in unit 1.) 
The colored stripe on the cable must be to the left. 

i. Using lacing cord, fasten the data cable assembly in place inside bay 1. 

j. Return the power supplies to their original position, and replace their retaining screws. 

k. Connect the two power cable assemblies (part number 30350-60004) as indicated in figure 4-1. 

1. Extend the ACP and HMP from the desk. 

m. Install the slide cover on each side of the ACP and HMP. The slide covers are held in place 
by a single screw at the top. 

n. When the entire computer system has been installed, apply power to the system and check 
operation of the ACP and HMP by means of the self -test procedure. This procedure is 
described in paragraph 2-82 of the following manual: Operator's Manual, HP 30350A 
Auxiliary Control Panel and HP 30352A Hardware Maintenance Panel, part number 
30352-90001. 
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Figure 4-2. HP 30350A Auxiliary Control Panel 
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Figure 4-3, HP 30352A Hardware Maintenance Panel 



MPE/3000 COLD-START PROCEDURE 



Note: When the cold-start procedure is performed, it is assumed 
that the magnetic tape containing the user's version of 
configured MPE/3000 is mounted on tape unit 0, the disc 
pack containing configured MPE/3000 is mounted on a 
disc drive (any drive), and that the magnetic tape unit and 
the disc drive are connected on-line to the computer system. 



The cold-start procedure loads MPE/3000 from magnetic tape, using the input/output device and 
system configuration on that tape plus the user files and directory information currently on disc. 
This allows modification of the system configuration while retaining the user's information. 

The cold-start procedure allows the operator to alter the input/output device configuration 
currently in effect. This is done through an interactive dialogue between the user and the MPE/3000 
Initiator. This dialogue is described later in this section. 

When the system is started, the initialization of blank disc packs, the writing of labels for them, and 
the renaming of volumes, is accomplished by the MPE/3000 Initiator. (Formatting of blank disc 
packs, however, is done by a disc diagnostic program rather than by the Initiator.) 

When using the Initiator to modify MPE/3000, the operator requires certain background information. 
This information is noted below. 



Changing Main Memory Size 

MPE/3000 runs on HP 3000 Computers with main-memory of the following sizes: 

(K = 1024 words) 

32K 

40K 

48K 

56K 

64K 

The size specified by the operator during configuration should be the actual size of main-memory 
used with the machine on which this MPE/3000 configuration is to run. This entry is required so 

J-'U.^.J- n i-l> A « «.**.« -£!.<w*«A<4-i*w> «n»«,v«rtirt»,. /mini* nn -4-nlt1«-h olr)/>o\ +1^ o + /-l /\V\rtV» i-J /1M JVIOIVI tn AH-» rtfTT 01170 ftQVl V\£\ 

illicit uinci cuiixiguiULiim ycuamcucio \ouui cio wuic jsj^co; wiau ucpcuu. w±i uiain-iiivnivi y oiav vwi *>»- 

set up correctly. 
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Changing Input/Output Device Configuration 

Every physical input/output device in the system is identified by a unique logical device number, 
ranging from 1 to 255. Input/output configuration consists of specifying this number and various 
other characteristics for each such device. Some of these characteristics (such as DRT entry number, 
device unit number, and select code for SIO Multiplexor, described below) are determined by 
physical hardware connections made prior to system generation. Other characteristics (such as 
whether a device is interactive or duplicative, whether it can accept jobs and sessions, and the device 
class to which it belongs) are operator options. When the operator is deleting or re-specifying devices 
already on the system, he can determine the characteristics of these devices by requesting a Device 
Characteristics Listing during the re-configuration process. When he is adding a new device, he must 
know the hardware-dependent characteristics of the device and must also carefully determine those 
characteristics that are user options, as noted below. The characteristics that must be specified for 
each device are: 

1. Logical Device Number 

The logical device number is the value by which the MPE/3000 File Management System 
recognizes a particular device. For each device, this is a unique, three-digit number ranging 
from 001 to 255, determined by the user. 

2. Device Reference Table (DRT) Entry Number 

Every device on the system is cabled to a device controller. (A particular controller may serve 
more than one device of the same type.) For every controller, there is an entry in the DRT in 
main-memory that contains pointers to the driver and interrupt programs that serve the con- 
troller (and its devices). 

Because each DRT entry is four words long, the size of the DRT (in words) is 

4 x (Total number of controllers) 

The DRT is located in fixed-memory locations beginning at octal address 14. The maximum 
upper limit for the DRT is location 1777 8 , thus limiting the maximum number of four-word 
DRT entries to 253k, . 

Since each DRT entry is always four-words long, it is convenient for the hardware to map 
controllers to DRT addresses simply by multiplying by four. Since the DRT begins at location 
14, the lowest controller (DRT entry) number is 3 (14 8 /4 = 3). (DRT entry numbers 0, 1, 
and 2 do not exist.) 

When re-configuring the system, the operator needs to know the highest DRT entry number 
that can be assigned to a device. He determines this by adding three to the total number of 
controllers planned. This value may not exceed 255 10 . 

The operator also needs to know the DRT entry number of any device that he is adding or 
deleting. This is a hardware-dependent value consisting of three decimal digits, ranging from 
003 to 255, and is determined by a set of jumpers on the device controller board. 



3. Unit Numbers 

When a controller services only one device, that device is generally assigned a unit number of 
(recognized by the associated driver). When the controller serves more than one device, each 
device is assigned a unique unit number (with respect to that controller) to distinguish it from 
others cabled to the same controller. The unit number of any device is a hardware-dependent 
characteristic determined when the device is physically connected to its controller. The value 
ranges from to a maximum number determined by the type of device controller. 

4. Start Input/Output (SIO) Multiplexor DRT Entry Number 

When a device is run under SIO, the DRT entry number of the SIO multiplexor connected to 
the device is specified. This number is determined by the user in the same manner as any other 
device's DRT entry number. 

5. SIO Multiplexor Select Code 

This number identifies the port on the SIO multiplexor to which the device is connected, as 
determined by the physical hardware cabling. 

6. Device Type 

This number determines the type of device, where 

= Moving-Head Disc 

1 = Fixed-Head Disc 

8 = Card Reader 

9 = Paper Tape Reader 
16 = Terminal 

24 = Magnetic Tape Unit 

32 = Line Printer 

33 = Card Punch 

34 = Paper Tape Punch 

7. Device Sub-Type 

This characteristic is specified for a device whose driver handles devices with different charac- 
teristics (such as an HP 7900A Disc Drive versus an HP 2888A Disc File). It is a decimal 
number ranging from to 15, depending upon the actual device referenced (as specified in 
table 4-5). 

8 rinrrpsnrmHincf Oiitnnt. Devi^P 

If the device can be used as a job/ session input device, the operator should specify (by logical 
device number or device class name) a device that will be recognized as the corresponding 
job/session list device. That is, all input read from the job/session input device is listed on 
that particular list device. 
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9. Option to Accept Job and Session Input Stream 

The operator can optionally specify that this device can accept an input stream from a job or 
session; in other words, that it can accept the MPE/3000 : JOB or :HELLO commands, and 
thus serve as a job/session input device. 

10. Option to Accept Data From Outside the Job/Session Input Stream 

The operator can optionally specify that a device can read data from outside the job/session 
input stream; in other words, that it can accept the MPE/3000 :DATA command. (Typically, 
a device is designated to accept job/sessions, but not data external to a job/session.) 

11. The operator can optionally specify that this device is a member of an interactive pair. An 
input device and a list device are said to be interactive if a real-time dialogue can be established 
between a program and a person using the list device as a channel for programmatic requests, 
with appropriate responses from a person using the input device. For example, an input file 
and a list file opened to the same terminal would be an interactive pair. 

12. Duplicative Option 

The operator can also specify that the device is a member of a duplicative pair; in such a pair, 
input from an input device is automatically duplicated on a corresponding list device. For 
example, a terminal upon which the information input is also output is duplicative. 

13. Driver Name 

The name of the driver associated with the device/controller is specified. For standard devices 
supported by HP, appropriate driver names are found in table 4-5. For nonstandard drivers 
supplied by the user, this is the name of the program file containing the driver; the name must 
contain from one to eight alphanumeric characters, beginning with a letter. (If the driver name 
is preceded by an asterisk (*), the driver will always reside in main-memory.) 

14. Device Class 

The general class to which a device belongs must be specified. (This enables a user to request 
a device by class name, such as any disc drive or any magnetic tape unit.) These names are 
arbitrary, user-dependent names that are left to the discretion of the user with system 
supervisor capability. They consist of up to eight alphanumeric characters, beginning with a 
letter. A device can belong to more than one class, such as DISC and FHDISC. The only 
device class specifically referenced by MPE/3000 is DISC; it is the default device class for such 
operations as building files. 



Initiator/Operator Dialogue 

The Initiator's output consists of questions (ended by a question mark) and statements (ended by 
a period). The content of the questions generally indicates the type of answer required. To those 
questions requiring a simple positive or negative answer, the user responds with YES (or simply Y) 
or NO (or N, or simply a carriage return). Other questions contain values followed by a question 
mark; they normally quote an existing parameter value and ask whether the user wants to change it. 
To retain the quoted value, the user enters a carriage return. To change the value, he enters the new 
value desired. In any case, the user must always conclude an entry with a carriage return to transmit 
the entry to MPE/ 30 00 , 
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To begin the Initiator/Operator Dialogue, do as follows: 

1. Mount the tape containing configured MPE/3000 on the tape unit specified by DRT Entry 
Number 6, Unit 0. The operator's console must be the terminal specified by DRT Entry 
Number 3. 

2. Set the SWITCH REGISTER on the Computer Control Panel to octal 3006. 

The SWITCH REGISTER consists of 16-bits; each bit is set on by placing the corresponding 
switch in the up position, or off by placing the switch in the down position. 

3. Press the following switches on the Computer Control Panel downward in the order shown: 

a. I/O RESET 

b. CPU RESET 

c. COLD LOAD 

This causes the MPE/3000 Initiator to be read into main-memory. 

4. Press the RUN switch on the Computer Control Panel. The MPE/3000 Initiator prints a 
message showing the current update and fix levels. Then, the Initiator begins its dialogue with 
the operator by printing the following information on the console. (In the dialogue shown 
below, output from the Initiator is shown verbatim in uppercase letters and input from the 
operator is described in mixed-upper-and-lowercase letters.) 



Step No. Dialogue 

1. WHICH OPTION (COLDSTART/RELOAD/UPDATE)? 
Enter COLDSTART 

2. LOAD MAP? 

To request a map showing the correspondences between MPE/3000 
segments, programs, and code segment table (CST) entries, enter 
YES. The format of the map is shown in figure 4-4. 

To suppress this map, enter NO. 

3. ANY CHANGES? 

To proceed with changes to the current configuration, enter YES. 
To maintain the current configuration and skip to Step 26, enter NO. 

4. CORE SIZE=xx? 

The value xx is the current size of main-memory for the system (in 
multiples of 1024 words). To change this value, enter one of the following 
values (specifying main-memory size in multiples of 1024 words): 32, 40, 
48, 56, or 64. 
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Step No. 
5. 



Dialogue 

LIST I/O DEVICES? 

To print a list of input/ output devices currently assigned to the 
system, enter YES. 

To suppress this listing, enter NO. 

If an input/output device listing is requested, it is displayed in 
tabular form, showing the following items for each device: 



Logical Device Number 

DRT Entry Number 

Unit Number 

SIO Multiplexor DRT Entry Number (if the device does not run 
under SIO, zero is output) 

SIO Multiplexor Select Code 

Device Type, where 

= Moving-Head Disc 

1 = Fixed-Head Disc 

8 = Card Reader 

9 = Paper Tape Reader 
16 = Terminal 

24 = Magnetic Tape Unit 

32 = Line Printer 

33 = Card Punch 

34 = Paper Tape Punch 

Device Sub-Type 

Record Length (the length of the physical records read or 
written by the device in words) 

Output Device. The logical device number or device class name 
of the job/session list device corresponding to jobs/sessions 
entered on this input device. (If this is not an input device, 
zero is output.) 

Mode, where 

J = The device can accept jobs or sessions (: JOB or 
: HELLO commands) 

A = The device can accept data external to job/session 
input stream ( :DATA command) 

I = The device is interactive 

D = The device is duplicative 
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Step No. Dialogue 

5. (cont'd) • Driver Name. The name of the driver for this input/output 

device. The driver resides permanently in main-memory if its 
name is preceded by an asterisk. 

• Device Classes. The classes to which this device belongs, defined 
by a System Supervisor user. 

6. HIGHEST DRT NUMBER=xx.? 

In the output, xx is a number denoting the present highest DRT 
Entry Number that can be assigned to a device. 

To change xx, enter the new value desired. If the highest-numbered 
device in the configuration is a device that uses two DRT entries 
(such as a terminal controller with two data sets), be sure to enter 
the higher of the two entry numbers. 

To maintain the current xx, enter a carriage return. 

7. LOGICAL DEVICE #? 

To specify a device to be added or removed, enter the logical device 
number of that device. 

To skip to Step 21, enter zero. 

8. DRT#? 

To add a device, enter its DRT Entry Number. 

To remove a device and return to Step 6, enter zero. 

9. UNIT#? 

Enter the physical hardware unit number of the device, if the device 
shares its controller with other devices. 

Otherwise, enter zero to continue. 



10. SIOMPXDRT#? 

If the device runs under SIO, enter the DRT Entry Number of the 
SIO multiplexor to which this device is connected. 

If the device does not run under SIO, enter zero and skip to Step 12. 



Enter the port number on the SIO multiplexor to which this device 
is connected. 
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Step No. Dialogue 

12. TYPE? 

Enter the device type (see table 4-5). 

13. SUB-TYPE? 

Enter the device sub-type (see table 4-5). 

14. OUTPUT DEVICE? 

If the device can be used as a job or session input device, enter the 
device class name or logical device number of the device to be used 
for the corresponding job/session listing device. (If a device class 
name is entered, any device of this class can be used as the listing 
device.) 

If this is not a job/session input device, enter zero. 

15. ACCEPT JOBS OR SESSIONS? 

To specify that this device can accept a job or session input stream, 
enter YES. 

Otherwise, enter NO. 

16. ACCEPT DATA? 

To specify that this device can accept data external to a job or 
session input stream, enter YES. 

Otherwise, enter NO. 

17. INTERACTIVE? 

To specify that this is an interactive device, enter YES. 
Otherwise, enter NO. 

18. DUPLICATIVE? 

To specify that this is a duplicative device, enter YES. 
Otherwise, enter NO. 

19. DRIVER NAME? 

Enter the name of the program file containing the driver for this 
device (see table 4-5). For drivers written and supplied by the user, 
this name must contain from one to eight alphanumeric characters, 
beginning with a letter, (If the driver name is preceded by an 
asterisk, the driver will permanently reside in main-memory.) 



Table 4-5. HP 3000 I/O Devices 













Record 


Part* 


Description 


Sub-type 


Driver Name 


Type 


Width 


30031 A 


System clock/console interface 




IOCLTTY0 


16 


36 


301 24A 


-ASR 33, 35 
-HP2762A, 10 cps 



1 








301 20A 


-HP2762A, 15 cps 
-HP2762A, 30 cps 
-HP2600A, 10 cps 
-HP2600A, 15 cps 


2 
3 

4 
5 








301 23A 


-HP2600A,30cps 
-HP2600A,60cps 
-HP2600A, 120 cps 
-HP 2600A, 240 cps 


6 

7 
8 
9 








30032A 


Asynchronous terminal controller 
—Hardwired terminal 
-Interfaced over 103A modem 
—Interfaced over 202A modem 



1 
2 


IOTERM0 


16 


36 


301 15A 


9 Channel magnetic tape 





IOTAPE0 


24 


128 


-100 












301 03A 


Fixed head disc 1 megabyte 





IOFDISK0 


1 


128 


-001 


2 megabyte 


1 








-002 


4 megabyte 


2 








301 10A 


Cartridge disc 

—Lower platter only 
—Upper platter only 


2 

1 



IOMDISK0 





128 


301 02A 


Disc file 


3 


IOMDISK0 





128 


301 06A, 301 07 A 


Card reader 





IOCDRD0 


8 


40 


-001 












30108A, 30109A 


Line printer 





IOLPRT0 


32 


66 


-001 
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Step No. Dialogue 

20. DEVICE CLASSES? 

Enter a list containing at least one device class name (up to eight 
alphanumeric characters, beginning with a letter). Class names are 
separated from each other by commas. These names are left to the 
discretion of the System Supervisor. They will be used in certain file 
commands when any member of a group of devices (such as any disc 
drive) can be referenced. 

A device can belong to more than one device class, such as DISC and 
FHDISC. When the device class is complete, enter a carriage return 
to return to Step 7. 

21. LIST I/O DEVICES? 

To print a listing of the new input/output configuration, enter YES. 
This list appears in the format described in Step 5. 

To suppress the list, enter NO. 

22. LIST VOLUME TABLE? 

To list the disc volumes and their currently-assigned logical device 
numbers, enter YES. The listing is printed in the following format: 

VOLUME LOG DEV # 

volname ldn 



In this listing, volname is a name of up to eight alphanumeric charac- 
ters, beginning with a letter, identifying the volume; ldn is the logical 
device number assigned to that volume. 

To suppress this listing, enter NO. 

23. ADD VOLUME? 

To prepare to add a volume, enter YES. 

To bypass addition and skip to step 25, enter NO. 

24. ENTER VOLUME NAME? 

To add a volume, enter the volume name (when the name is entered, 
the question is repeated). 

Otherwise, enter a carriage return. 

If any volume was added, the Initiator proceeds to Step 25. 
Otherwise, the Initiator skips to step 26. 
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Step No. Dialogue 

25. LIST VOLUME TABLES? 

To list the disc volumes and their currently-assigned logical device 
numbers (as in step 22), enter YES. 

To suppress this listing, enter NO. 

26. At this point, the MPE/3000 Initiator ensures that all volumes 
defined in the volume table are mounted, that all discs have valid 
labels, and that the volume name of each disc is in the volume table. 
As a result of this verification, any of the following messages may 
appear: 

a. DEVICE ldn VOLUME volname NOT DEFINED IN 
TABLE. ENTER VOLUME NAME? 

This means that the volume identified by volname, with 
the logical device number ldn, does not appear in the 
volume table. To add this volume, identified by this 
volname and ldn, enter a carriage return. 

To add this volume under a different volume name, enter 
the new name. The new name will be entered in the volume 
table, and the volume will be relabeled with that name. 

b. INVALID LABEL FOR DEVICE ldn. 
ENTER VOLUME NAME? 

This means that device ldn does not contain a valid MPE/ 
3000 volume label. The user must enter a volume name. 
If the name entered corresponds to that of a volume in the 
volume table, the logical device number ldn is set for that 
volume. Otherwise, a new entry is made in the volume 
table. The disc label is then updated. 

c. ALL VOLUMES MUST BE MOUNTED. 

This message occurs when an entry appears in the volume 
table but no corresponding disc is attached to the system. 

T-f qutt *-»-F +Vio aV»rwo moccQcrac sinnoiirc smH thf* nspr rpsnnnHs nrrmprlv 

the Initiator proceeds to Step 27. If none of these messages is dis- 
played, the Initiator skips to Step 28. 



•£l. L.1S1 VULiUMJi TACLiB/r 



To list the disc volumes and their currently-assigned logical device 
numbers (as in steps 22 and 25), enter YES. 

To suppress this listing and return to Step 5, enter NO. 
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Step No. Dialogue 

28. DATE? 

Enter the current date in the following format: 

mm/dm/yr 

where 

mm = Two digits representing the month 

dm = Two digits representing the day of the month 

yr = The last two digits of the year 

29. TIME? 

Enter the current time-of-day in the following format: 

hh:mm 

where 

hh = Two digits indicating the hour (on a 24-hour basis) 
mm = Two digits indicating the minute of the hour 

The Initiator program now terminates, transferring control to MPE/ 
3000. The system is ready for use. 



Load Map 

The load map requested in Step 2 of the Initiator/Operator Dialogue appears as shown in figure 4-4. 
This map shows the correspondence between MPE/3000 code segments, programs, and code segment 
table (CST) entries. In the first column of this listing, the CST number (in octal) is shown. In the 
second column, the System Segmented Library (SL) segment name or program name is presented 
(SL segment names are followed by a parenthesized value in the third column; program file names 
are not). In the third column, the parenthesized number indicates the logical segment number of 
the segment within the system library (identified as SL.PUB.SYS). 
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20 


DIRC 


(01 


21 


CROUTINE 


(1) 


22 


MMDISKR 


(2) 


23 


IOUTILTY 


(4) 


24 


MISC0 


(5) 


25 


CHECKER 


(6) 


26 


PCREATE 


(7) 


27 


MORGUE 


(12) 


30 


MESSAGE 




31 


DATASEG 


(14) 


32 


JOBTABLE 


(15) 


33 


PROCMAIL 


(16) 


34 


ABORTRAP 


(17) 


35 


SYSDEBUG 


(20) 


36 


LOADER 1 


(21) 


37 


SYSSTOPS 


(22) 


40 


SYSDSPLY 


(23) 


41 


TTYINT 


(24) 


42 


MMCORER 


(26) 


43 


ALLOCATE 


(27) 


44 


FILESYS7 


(30) 


45 


DISKSPC 


(31) 


46 


FILESYS6 


(32) 


47 


FILESYS1 


(51) 


50 


UTILITY 


(107) 


51 


FILESYS5 


(110) 


52 


FILESYS4 


(111) 


53 


FILESYS3 


(112) 


54 


RINS 


(114) 


55 


PINT 


(11) 


56 


DEBUG 


(25) 


57 


CIINIT 


(37) 


60 


CIMISC 


(40) 


61 


CISUBS 


(41) 


62 


CIFILEB 


(42) 


63 


CIFILEM 


(43) 


64 


CIPRUN 


(44) 


65 


CILISTF 


(46) 


66 


CIUTIL 


(47) 


67 


SEGUTIL 


(106) 


70 


FILESYS2 


(113) 


71 


ININ 




72 


DISPATCH 




73 


MAPP 




74 


DATAIOPM 




75 


IOFDISK0 




76 


DISKIOPM 




77 


IOCLTTY0 




100 


TERMIOPM 




101 


IOTAPE0 




102 


SIODIOPM 




103 


IOLPRT0 




104 


IOCDRD0 




105 


IOTERM0 




i tir* 


i tr*r\n 




l*IO 


\j\s\jr 




107 


DEVREC 




110 


LOAD 




111 


PROG EN 





Figure 4-4. Load Map 
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APPENDIX 



This appendix lists all the Hewlett-Packard Electronic Sales and Service Offices 
throughout the world. 



UNITED STATES 



ALABAMA 

P.O. Box 4207 

2003 Byrd Spring Road S.W. 

Huntsville 35802 

Teh (205) 881-4591 

TWX: 810-726-2204 

ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 244-1361 
TWX: 910-951-1330 

5737 East Broadway 
Tucson 85711 
Tel: (602) 298-2313 
TWX: 910-952-1162 

CALIFORNIA 

1430 East Orangethorpe Ave. 
Fullerton 92631 
Tel: (714) 870-1000 
TWX: 910-592-1288 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 
1WX: 910-499-2170 

6305 Arizona Place 
Los Angeles 90045 
Tel: (213) 649-2511 
TWX: 910-328-6148 

1101 Embarcadero Road 
Palo Alto 94303 
Tel: (415) 327-6500 
TWX: 910-373-1280 

2220 Watt Ave. 
Sacramento 95825 
Tel: (916) 482-1463 
TWX: 910-367-2092 

9606 Aero Drive 
San Diego 92123 
Tel: (714) 279-3200 
TWX: 910-335-2000 

COLORADO 

7965 East Prentice 
Englewood 80110 

Tel: (303) 771-3455 
TWX: 910-935-0705 



CONNECTICUT 

12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 

FLORIDA 

P.O. Box 24210 
2806 W. Oakland Park Blvd. 
Ft. Lauderdale 33307 
Tel: (305) 731-2020 
TWX: 510-955-4099 

P.O. Box 13910 
6177 Lake Ellenor Dr. 
Orlando, 32809 
Tel: (305) 859-2900 
TWX: 810-850-0113 

GEORGIA 

P.O. Box 28234 
450 Interstate North 
Atlanta 30328 
Tel: (404) 436-6181 
TWX: 810-766-4890 

HAWAII 

2875 So. King Street 
Honolulu 96814 
Tel: (808) 955-4455 

ILLINOIS 

5500 Howard Street 
Skokie 60076 
Tel: (312) 677-0400 
TWX: 910-223-3613 

INDIANA 

3839 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810-341-3263 

LOUISIANA 

P.O. Box 856 

3239 Williams Boulevard 

Kenner 70062 

Tel: (504) 721-6201 

TWX: 810-955-5524 



MARYLAND 

6707 Whitestone Road 
Baltimore 21207 
Tel: (301) 944-5400 
TWX: 710-862-9157 

P.O. Box 1648 
2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 

MASSACHUSETTS 

32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 

MICHIGAN 

21840 West Nine Mile Road 
Southfield 48075 
Tel: (313) 353-9100 
TWX: 810-224-4882 

MINNESOTA 

2459 University Avenue 
St. Paul 55114 
Tel: (612) 645-9461 
TWX: 910-563-3734 

MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 

148 Weidon Parkway 
Maryland Heights 63043 
Tel: (314) 567-1455 
TWX: 910-764-0830 

'NEVADA 
Las Vegas 

Tel: (702) 382-5777 

NEW JERSEY 

W. 120 Century Road 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 
1060 N. Kings Highway 
Cherry Hill 08034 
Tel: (609) 667-4000 
TWX: 710-892-4945 



NEW MEXICO 

P.O. Box 8366 

Station C 

6501 Lomas Boulevard N.E. 

Albuquerque 87108 

Tel: (505) 265-3713 

TWX: 910-989-1665 

156 Wyatt Drive 
Us Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 

NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-441-8270 

1219 Campville Road 
Endlcott 13760 
Tel: (607) 754-0050 
TWX: 510-252-0890 

New York City 

Manhattan, Bronx 
Contact Paramus, NJ Office 
Tel: (201) 265-5000 
Brooklyn, Queens, Richmond 
Contact Woodbury, NY Office 
Tel: (516) 921-0300 

82 Washington Street 
Poughkeepsle 12601 
Tel: (914) 454-7330 
TWX: 510-248-0012 

39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 

5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 454-2486 
TWX: 710-541-0482 

1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX: 510-221-2168 



NORTH CAROLINA 

P.O. Box 5188 
1923 North Main Street 
High Point 27262 
Tel: (919) 885-8101 
TWX: 510-926-1516 

OHIO 

25575 Center Ridge Road 
Cleveland 44145 
Tel: (216) 835-0300 
TWX: 810-427-9129 

3460 South Dixie Drive 
Dayton 45439 
Tel: (513) 298-0351 
TWX: 810-459-1925 

1120 Morse Road 
Columbus 43229 
Tel: (614) 846-1300 

OKLAHOMA 

P.O. Box 32008 

Oklahoma City 73132 

Tel: (405) 721-0200 
TWX: 910-830-6862 

OREGON 

17890 SW Boones Ferry Road 
Tualatin 97062 
Tel: (503) 620-3350 
TWX: 910-467-8714 

PENNSYLVANIA 

2500 Moss Side Boulevard 
Monroeville 15146 
Tel: (412) 271-0724 
TWX: 710-797-3650 

1021 8th Avenue 

King of Prussia Industrial Park 

King of Prussia 19406 

Tel: (215) 265-7000 

TWX: 510-660-2670 

RHODE ISLAND 

873 Waterman Ave. 
East Providence 02914 
Tel: (401) 434-5535 
TWX: 710-381-7573 

•TENNESSEE 
Memphis 

Tel: (901) 274-7472 



TEXAS 

P.O. Box 1270 
201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX: 910-867-4723 
P.O. Box 27409 
6300 Westpark Drive 
Suite 100 
Houston 77027 
Tel: (713) 781-6000 
TWX: 910-881-2645 

231 Billy Mitchell Road 
San Antonio 78226 

Tel: (512) 434-4171 
TWX: 910-871-1170 

UTAH 

2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 487-0715 
TWX: 910-925-5681 

VIRGINIA 

P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 285-3431 
TWX: 710-956-0157 

WASHINGTON 

433-108th N.E. 

Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2303 

•WEST VIRGINIA 

Charleston 

Tel: (304) 768-1232 

WISCONSIN 

9431 W. Beloit Road 
Suite 117 
Milwaukee 53227 
Tel: (414) 541-0550 

FOR U.S. AREAS NOT 
LISTED: 

Contact the regional office near- 
est you: Atlanta, Georgia . . . 
North Hollywood, California . . . 
Paramus, New Jersey . . . Skokie, 
Illinois. Their complete ad- 
dresses are listed above. 
•Service Only 



CANADA 

ALBERTA 

Hewlett-Packard (Canada) Ltd. 

11748 Kingsway Ave. 

Edmonton 

Tel: (403) 452-3670 

TWX: 610-831-2431 



BRITISH COLUMBIA 

Hewlett-Packard (Canada) Ltd. 
4519 Canada Way 
North Burnaby 2 
Tel: (604) 433-8213 
TWX: 610-922-5059 



MANITOBA 

Hewlett-Packard (Canada) Ltd. 

513 Century St. 

Winnipeg 

Tel: (204) 786-7581 

TWX: 610-671-3531 



NOVA SCOTIA 

Hewlett-Packard (Canada) Ltd. 

2745 Dutch Village Rd. 

Suite 206 

Halifax 

Tel: (902) 455-0511 

TWX: 610-271-4482 



ONTARIO 

Hewlett-Packard (Canada) Ltd. 
1785 Woodward Dr. 
Ottawa 3 

Tel: (613) 255-6180, 255-6530 
TWX: 610-562-8968 

Hewlett-Packard (Canada) Ltd. 

50 Galaxy Blvd. 

Rexdale 

Tel: (416) 677-9611 

TWX: 610492-4246 



QUEBEC 

Hewlett-Packard (Canada) Ltd. 

275 Hymus Boulevard 

Pointe Claire 

Tel: (514) 697-4232 

TWX: 610-422-3022 

Telex: 01-20607 

FOR CANADIAN AREAS NOT 
LISTED: 

Contact Hewlett-Packard (Can- 
ada) Ltd. in Pointe Claire, at 
the complete address listed 
above. 



A-l 



CENTRAL AND SOUTH AMERICA 



ARGENTINA 

Hewlett-Packard Argentina 

S.A.C.e.l 

Lavalle 1171-3° 

Buenos Aires 

Tel: 35-0436, 35-0627, 35-0341 

Telex: 012-1009 

Cable: HEWPACK ARG 

BRAZIL 

Hewlett-Packard Do Brasil 
I.E.C. LTDA. 
Rua Frei Caneca 1119 
01307 Sao Paulo - 3, SP 
Tel: 288-7111, 287-5858 
Cable: HEWPACK Sao Paulo 

Hewlett-Packard Do Brasil 

I.E.C. LTDA. 

Praca Dom Feliciano 78 

Salas 806/808 

9000-Porto Alegre RS 

Rio Grande do Sul (RS)-Brasil 

Tel: 25-8470 

Cable: HEWPACK Porto Alegre 

Hewlett-Packard Do Brasil 

I.E.C. LTDA. 

Rua da Matriz 29 

2000-ttio do Janeiro, GB 

Tel: 266-2643 

Cable: HEWPACK Rio de Janeiro 



BOLIVIA 

Stambuk & Mark (Bolivia) LTDA. 

Av. Mariscal, Santa Cruz 1342 

La Paz 

Tel: 40626, 53163, 52421 

Telex: 3560014 

Cable: BUKMAR 

CHILE 

Hector Calcagni y Cia, Ltda. 

Casilla 16.475 

Santiago 

Tel: 423 96 

Cable: CALCAGNI Santiago 

COLOMBIA 

Instrumentacidn 

Henrik A. Langebaek S Kter S.A. 

Carrera 7 No. 48-59 

Apartado AeYeo 6287 

Bogota, 1 D.E. 

Tel: 45-78-06, 45-55-46 

Cable: AARIS Bogota 

Telex: 44400INSTCO 

COSTA RICA 

Lie. Alfredo Gallegos Gurdidn 

Apartado 10159 

San lost 

Tel: 21-86-13 

Cable: GALGUR San JosC 



ECUADOR 

Laboratories de Radio-lngenieria 
Calle Guayaquil 1246 
Post Office Box 3199 

Suite 

Tel: 212-496; 219-185 

Cable: HORVATH Quito 

EL SALVADOR 

Electronic Associates 
Apartado Postal 1682 
Centra Comercial Gigante 
San Salvador, El Salvador C.A. 
Paseo Escalon 4649-4° Piso 
Tel: 23-44-60, 23-32-37 
Cable: ELECAS 

GUATEMALA 

IPESA 

5a via 2-01, Zona 4 

Guatemala City 

Tel: 63-6-27 & 64-7-86 

Telex: 4192 TELTRO GU 

MEXICO 

Hewlett-Packard Mexicana, S.A. 

de C.V. 

Adolfo Prieto 622 

Col. del Voile 

Mexico 12, D.F. 

Tel: 543-4232; 523-1874 

Telex: 017-74-507 



NICARAGUA 

Roberto Terin G. 

Apartado Postal 689 

Edificio TerSn 

Managua 

Tel: 3451, 3452 

Cable: ROTERAN Managua 

PANAMA 

Electr6nico Balboa, S.A. 

P.O. Box 4929 

Ave. Manuel Espinosa No. 13-50 

Bldg. Alina 

Panama City 

Tel: 230833 

Telex: 3481003, Curundu, 

Canal Zone 

Cable: ELECTRON Panama City 

PARAGUAY 

Z.J. Melamed S.R.L. 

Division: Aparatos y Equipos 

MSdicos 

Sal6n de Exposicidn y Escritorio: 

Chile 482 

Edificio Victoria — Planta Baja 

Asuncion, Paraguay 

Tel: 4-5069, 4-6272 

Cable: RAMEL 



PERU 

Compafiia Electro Medica S.A. 

Ave. Enrique Canaual 312 

San Isidro 

Casilla 1030 

Lima 

Tel: 22-3900 

Cable: ELMED Lima 

PUERTO RICO 

San Juan Electronics, Inc. 
P.O. Box 5167 
Ponce de Leon 154 
Pda. 3-PTA de Tierra 
San Juan 00906 

Tel: (809) 725-3342, 722-3342 
Cable: SATRONICS San Juan 
Telex: SATRON 3450 332 



URUGUAY 

Pablo Ferrando S.A. 

Comercial e Industrial 

Avenlda Italia 2877 

Casilla de Correc 370 

Montevideo 

Tel: 40-3102 

Cable: RADIUM Montevideo 

VENEZUELA 

Hewlett-Packard De Venezuela 

C.A. 

Apartado 50933 

Caracas 

Tel: 71.88.05, 71.88.69, 71.99.30 

Cable: HEWPACK Caracas 

Telex: 21146 HEWPACK 

FOR AREAS NOT LISTED, 

CONTACT: 
Hewlett-Packard 
Inter-Americas 
3200 Hillview Ave. 
Palo Alto, California 94304 
Tel: (415) 493-1501 
TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 



EUROPE 

AUSTRIA 

Hewlett-Packard Ges.m.b.H 

Handelska 52/3 

P.O. Box 7 

A-I205 Vienna 

Tel: (0222) 33 66 06 to 09 

Cable; HEWPAK Vienna 

Telex: 75923 hewpak a 

BELGIUM 

Hewlett-Packard Benelux 

S.A./N.V. 

Avenue du Col-Vert, 1 

B-1170 Brussels 

Teh f02) 72 22 40 

Cable: PALOBEN Brussels 

Telex: 23 494 paloben bnj 

DENMARK 

Hewlett-Packard A/S 
Oatavej 38 
DK-3460 Birkerod 
Tel: (01) 81 66 40 
Cable: HEWPACK AS 
Telex: 166 40 hp as 

Hewlett-Packard A/S 
Torvet 9 

DK-8600 Silkeborg 
Tel: (06) 82-71-66 
Telex: 166 40 hp as 
Cable: HEWPACK AS 

FINLAND 

Hewlett-Packard Oy 

Suie-aiJi 26 

P.O. Box 12IB5 

SF-00120 Helsinki 12 

Tel: (90) 13730 

Cable: HEWPACKOY Helsinki 

Telex: 12-15363 del 

FRANCE 

Hewlett-Packard France 
Guar tier de Courtaboeuf 
Bofte Postale No. 6 
F-91401 Orsay 
Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 60048 



Hewlett-Packard France 
4 Quai des Etroits 

F-69321 Lyon Cedex l 
Tef: [78) 42 63 45 
Cable: HEWPACK Lyon 
Tefex: 31617 

Hewlett-Packard France 
29 rue de la Gare 
F-31700 Blagnac 
Tel: (61) 85 82 29 

Telex: 51957 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Bernerstrasse 117 
Postfach 560 140 
D-6000 Frankfurt 56 
Tel: (0611) 50 04-1 
Cable: HEWPACKSA Frankfurt 
Telex: 41 32 49 fra 

Hewlett-Packard GmbH 
Vertriebsbitro Boblingen 
Herrenbergerstrasse 110 
D-7030 Boblingen, Wiirttemter; 
Tel: (07031) 66 72 87 
Cable: HEPAK Boblingen 
Telex: 72 65 739 bbn 

Hewlett-Packard GmbH 
Vertriebsburo DOsseldorf 
Vogelsanger Weg 38 
n-artnn Diisse'derf 
Tel: (0211)63 80 31/35 
Telex: 85/86 533 hpdd d 

Hewlett-Packard GmbH 
Vertriebsburo Hamburg 

Wendenstr. 23 
D-2000 Hamburg 1 
Tel: (0411) 24 05 51/52 
Cable: HEWPACKSA Hamburg 

Telex: 21 63 032 hphh d 



Hewlett-Packard GmbH 

Vertriebsburo Munchen 

Unterhac dinger Strasse 28 

ISAR Center 

0-8012 Otlobrunn 

Tel: (0811) 601 30 61/7 

Telex: 52 49 85 

Cable: HEWPACKSA Miichen 

(West Berlin) 
Hewlett-Packard GmbH 
Vertriebsburo Berlin 
Wilmersdorfer Strasse 113/114 
D-10O0 Berlin W. 12 
Tel: (0311) 3137046 
Telex: 18 34 05hpblnd 

GREECE 

Kostas Karayannis 
IS, Ermou Street 
GR-Atnens 126 
Tel: 3230-303 
Cable: RAKAR Athens 
Telex: 21 59 62 rkar gr 

IRELAND 

Hewlett-Packard Ltd. 
224 Bath Road 
GB-Sfough, SLl 4 OS, Bucks 
Tel: Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 84413 

Hewlett-Packard Ltd. 
The Graftons 
Stamford New Hosd 
Altrincham, Cheshire, England 
Tel: (061) 928-8626 
Telex: 668068 

ITALY 

Hewlett-Packard Italians S.p.A. 
Via Amerigo Vespucci 2 
1-20124 Milan 
Tel: (2) 6251 (10 lines) 
Cable: HEWPACKIT Milan 
Telex: 32046 

Hewlett-Packard Italiana S.p.A. 

Piazza Marconi 

1-00144 Rome - Eur 

Tel: (6) 5912544/5, 5915947 

Cable: HEWPACKIT Rome 

Telex: 61514 



Hewlett-Packard Italiana S.p.A. 
Vicolo Pastori, 3 
1-35100 Pacta va 
Tel: (49) 66 40 62 
Telex: 32046 via Milan 

Hewlett-Packard Italiana S.p.A. 
Via Colli, 24 
1-10129 Turin 
Tel: (11) 53 82 64 
Telex: 32046 via Milan 

LUXEMBURG 

Hewlett-Packard Benelux 

S.A./N.V. 

Avenue du Col-Vert, 1 

B-1170 Brussels 

Tel: (03/02) 72 22 40 

Cable: PALOBEN Brussels 

Telex: 23 494 

NETHERLANDS 

Hewlett-Packard Benelux, N.V. 

Weerdestein 117 

P.O. Box 7825 

NL- Amsterdam, Z 11 

Tel: (020)42 77 77 

Cable: PALOBEN Amsterdam 

Telex: 13 216 hepa nl 

NORWAY 

Hewlett-Packard Norge A/S 
Nesveien 13 
Box 149 
N-1344 HasUim 
Tel: (02) 53 83 60 
Telex: 16621 hpnas n 

PORTUGAL 

Telectra-Empresa TGcnica de 

Elgctricos S.a.r.l. 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 1598 



SPAIN 

Hewlett-Packard Espanola, S.A 
Jerez No a 
E Madrid 16 
Tel: 458 26 00 
Telex: 23515 hpe 

Hewlett-Packard Espafioia, S.A. 
Milanesado 21-23 
E Barcelona 17 
Tel: (3) 203 62 00 
Telex: 52603 hpbe e 

SWEDEN 

Hewlett-Packard Sverige AB 

Enighetsvagen 1-3 

Fack 

S-1G1 20 Bromma 20 

Tel: (08) 98 12 50 

Cable: MEASUREMENTS 

Stockholm 
Telex: 10721 

Hewlett-Packard Sverige AB 
Hagakersgatan 9C 
S-431 41 Mblndal 
Tel: (031) 27 68 00/01 
Telex: 21 312 hpmindl s 

SWITZERLAND 

Hewlett Packard (Schweiz) AG 

Ziircherstrasse 20 

P.O. Box 64 

CH-8952 Schlieren Zurich 

Tel: 'OD 98 18 21 '?a 

Cable: HPAG CH 

Telex: 53933 hpag ch 

Hewlett-Packard (Schweiz) AG 
9, Chemin Louis-Pictet 
CH-I214 Vernier— Geneva 
Tel: (022) 41 4950 
Cable: HEWPACKSA Geneva 
Telex: 27 333 hpsa ch 

TURKEY 

Telekom Engineering Bureau 

Saglik Sok No. 15/1 

Ayaspasa-Beyoglu 

P.O. Box 437 Beyoglu 

TR- Istanbul 

Tel: 49 40 40 

Cable: TELEMAT10N Istanbul 



UNITED KINGDOM 

Hewlett-Packard Ltd. 
224 Bath Road 
CB Slough, SLl 4 DS, Bucks 
Tel: Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 84413 

Hewlett-Packard Ltd. 
•'The Graftons" 
Stamford New Road 
GB-Altrineham, Cheshire 
Tel: (061)928-8626 
Telex: 668068 

Hewlett-Packard Ltd's registered 

address for V.A.T. purposes 

only: 

70, Finsbury Pavement 

London, EC2A1SX 

Registered No: 69057 

SOCIALIST COUNTRIES 
PLEASE CONTACT: 

Hewlett-Packard Ges.m.b.H. 

Handelskai 52/3 

P.O. Box 7 

A-1205 Vienna 

Ph: (0222) 33 66 06 to 09 

Cable: HEWPACK Vienna 

Telex: 75923 hewpak a 

ALL OTHER EUROPEAN 
COUNTRIES CONTACT: 

Hewlett-Packard S.A. 

Rue da B&ii-du-Lan 7 

P.O. Box 85 

CH-1217 Meyrin 2 Geneva 

Switzerland 
Tel: (022)41 54 00 
Cable: HEWPACKSA Geneva 
Te!ex : 2 24 86 



AFRICA, ASIA, AUSTRALIA 



ANGOLA 

Telectra Empress Tecnia 
de Equipamentos Eiectricos 
SAR 

Rua de Barbosa Rodrigues 
42-1° 

Box 6487 

Luanda 

Cable: TELECTRA Luanda 

AUSTRALIA 

Hewlett-Packard Australia 

Pty. Ltd. 
22-26 Weir Street 
Glen Iris, 3146 
Victoria 

Teh 20-1371 (6 iinesj 
Cable: HEWPARD Melbourne 
Telex: 31 024 

Hewlett-Packard Australia 

Pty. Ltd. 
Corner Bridge & West Streets 
Pymble, New South Wales, 2073 
Tel: 449 6566 
Cable: HEWPARD Sydney 
Telex: 21561 

Hewlett-Packard Australia 

Pty. Ltd. 
97 Churchill Road 
Prospect 5082 
South Australia 
Tel: 65-2366 
Cable: HEWPARD Adelaide 

Hewlett Packard Australia 

Pty. Ltd. 
2nd Floor, Suite 13 
Casablanca Buildings 
196 Adelaide Terrace 
Perth, W.A. 6000 

Tel: 25-6800 

Cable: HEWPARD Perth 

Hewlett-Packard Australia 

Pty. Ltd. 
10 Woolley Street 
P.O. Box 191 
Dickson A.C.T. 2602 
Tel: 49-8194 
Cable: HEWPARD Canberra ACT 

Hewlett-Packard Australia 
Pty. Ltd. 

2nd Floor, 49 Gregory Terrace 
Brisbane, Queensland, 4000 
Tel: 29 1544 

CEYLON 

United Electricals Ltd. 

P.O. Box 6ai 

60, Park St. 

Colombo 2 

Tel: 26696 

Cable: HOTPOINT Colombo 



CYPRUS 

Kypronics 

19 Gregorios & Xenopoulos Road 

P.O. Box 1152 

CY-Hicosia 

Tel: 45628/29 

Cable: KVPRONKS PANDEHIS 

ETHIOPIA 

African Salespower & Agency 

Private Ltd., Co. 
P. 0. Box 718 
58/59 Cunningham St. 
Addis Ababa 

Tel: 12285 

Cable: ASACO Addisababa 

HONG KONG 

Schmidt & Co. (Hong Kong) Ltd. 

P.O. Box 297 

1511, Prince's Building 15th Flooi 

10, Chater Road 

Hong Kong 

Tel: 240168, 232735 

Cable: SCHMIDTCO Hong Kong 

INDIA 

Blue Star Ltd. 
Kasturi Buildings 
Jamshedji Tata Rd. 
Bombay 400 020 
Tel: 29 50 21 
Telex: 3751 
Cable: BLUEFROST 

Blue Star Ltd. 
Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 3751 
Cable: BLUESTAR 

Blue Star Ltd. 
14/40 Civil Lines 
Kampur 208 001 
Tel: 6 88 82 
Cable: BLUESTAR 

Blue Star, Ltd. 
7 Hare Street 

P.O. Box 506 

Calcutta 700 001 

Tel: 23-0131 

Telex: 655 
Cable: BLUESTAR 

Blue Star Ltd. 
Blue Star House, 
34 Ring Road 
Lajpat Nagar 
New Delhi 110 024 
Tel: 62 32 76 
Telex: 463 
Cable: BLUESTAR 

Blue Star, Ltd. 
Blue Star House 
11/11A Magarath Road 
Bangalore 560 025 
Tel: 51473 
Telex: 430 
Cable: BLUESTAR 



Blue Star, Ltd. 
1-1-117/1 
Sarojini Devi Road 
Secunderabad 500 003 

Tel: 7 53 91,7 73 93 
Cable: BLUEFROST 
Telex: 459 

Blue Star, Ltd. 

23/24 Second Line Beach 

Madras 600 001 

Tel: 2 39 55 

Telex: 379 

Cable: BLUESTAR 

Blue Star, Ltd. 
IB Kaiser Bungalow 
Difidii Road 
lamshedpur 831 001 

Tel: 38 04 
Cable: BLUESTAR 
Telex: 240 

INDONESIA 

Bah Bolon Trading Coy. N.V. 

Djalah Merdeka 29 

Bandung 

Tel: 4915; 51560 

Cable: ILMU 

Telex: 08-809 

IRAN 

Multicorp International Ltd. 

Avenue Soraya 130 

P.O. Box 1212 

IR-Teheran 

Tel: 83 10 35-39 

Cable: MULTICORP Tehran 

Telex: 2893 MCI TN 

ISRAEL 

Electronics Si Engineering 

Div. of Motorola Israel Ltd. 
17 Aminadav Street 
Tel-Ailv 

Tel: 36941 (3 lines) 
Cable: BASTEL Tel-Aviv 
Telex: 33569 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 
Ohashi Building 
1-59-1 Yoyogi 
Shibuya-ku, Tokyo 

Tel: 03-370-2281/92 
Telex: 232-2024YHP 

Cable: YHPMARKET TOK 23-724 

Yokogawa-Hewlett-Packard Ltd. 

Nisei Ibaragi Bldg. 

2-2-8 Kasuga 

Ibaragi-Shi 

Osaka 

Tel: (0726) 23-1641 

Telex: 5332-385 YHP OSAKA 

Yokogawa-Hewlett-Packard Ltd. 
Nakamo Building 
No. 24 Kamisasazima-cho 
Nakamura-ku, Nagoya City 

Tel: (052) 571-5171 



Yokogawa-Hewlett-Packard Ltd. 

Nitto Bldg. 

2-4-2 Shinohara-Kita 

Kohoku-ku 

Yokohama 222 

Tel: 045-432-1504 

Telex: 382-3204 YHP YOK 

Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg. 

Rm. 603 3, 

2-Chorne 

IZUMI-CHO, 

Mite, 310 

Tel: 0292-25-7470 

KENYA 

Kenya Kinetics 

P.O. Box 18311 

Nairobi, Kenya 

Tel: 57726 

Cable: PROTON 

KOREA 

Amtraco Corporation 
Industrial Products Div. 
Seoul P.O. Box 1103 
8th floor, DaeKyung Bldg. 
107 Sejong Ro 
Chongro-Ku, Seoul 
Tel: 73-8924-7 
Cable: AMTRACO Seoul 

LEBANON 

Constantin E. Macridis 

P.O. Box 7213 

RL-Beirut 

Tel: 220846 

Cable: ELECTRONUCLEAR Beirut 

MALAYSIA 

MECOMB Malaysia Ltd. 

2 Lorong 13/6A 

Section 13 

Petaling lava, Seiangor 

Cable: MECOMB Kuala Lumpur 

MOZAMBIQUE 

A. N. Goncalves, LDA. 

4.1 Apt. 14 Av. D. Luis 

P.O. Box 107 

Leurenco Marques 

Telex: 6-203 NEGON MO 

Cable: NEGON 

NEW ZEALAND 

Hewlett-Packard (N.Z.l Ltd. 

94-96 Dixson St. 

P.O. Box 9443 

Courtenay Place 

Wellington, N.Z. 

Tel: 56-559 

Telex: 6-203 NEGON MU 

Cable: HEWPACK Wellington 

Hewlett Packard (N.Z.) Ltd. 

Box 51092 

Pukuranga 

Tel: 56-9837 

Cable: HEWPACK, Auckland 

NIGERIA 

Teil (MesaCom Division) 

25 Moronll St, Suru-Lere, 

P.O. Box 5705 

Lagos 

Cable: THETEIL LAGOS 



PAKISTAN 

Mushko 4 Company, Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
Karachi 3 

Tel: 511027, 512927 
Cable: COOPERATOR Karachi 

Mushko & Company, Ltd. 
38B, Satellite Town 
Rawalpindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 

PHILIPPINES 

Electromex Inc. 

5th Floor, Architects 

Center Bldg. 

Ayala Ave., Makati. Rizal 

C.C.P.O. Box 1028 

Makati, Rizal 

Tel: 86-18-87, 87-76-77 

Cable: ELEMEX Manila 

SINGAPORE 

Mechanical and Combustion 
Engineering Company Ltd. 
9, Jalan Kilang 
Red Hill Industrial Estate 
Singapore, 3 
Tel: 642361-3; 632611 
Cable: MECOMB Singapore 

Hewlett-Packard Far East 

Area Office 

P.O. Box 87 

Alexandra Post Office 

Singapore 3 

Tel: 633022 

Cable: HEWPACK SINGAPORE 

SOUTH AFRICA 

Hewlett Packard South Africa 

(Pty.), Ltd. 
P.O. Box 31716 
Braamfontein Transvaal 
Milnerton 
30 De Beer Street 
Johannesburg 
Tel: 725-2080, 725-2030 
Telex: 0226 JH 
Cable: HEWPACK Johannesburg 

Hewlett Packard South Africa 

(Pty.), Ltd. 
Breecastle House 
Bree Street 
Cape Town 

Tel: 3-6019, 3-6545 
Cable: HEWPACK Cape Town 
Telex: 5-0006 

Hewlett Packard South Africa 

(Pty.), Ltd. 
641 Ridge Road, Durban 
P.O. Box 99 
Ovcrport, Natal 
Tel: 88-6102 
Telex: 567954 
Cable: HEWPACK 



TAIWAN 

Hewlett Packard Taiwan 

39 Chung Shiao West Road 

Sec. 1 

Overseas Insurance 

Corp. Bldg. 7th Floor 

Taipei 

Tel: 389160,1,2, 375121, 

Ext. 240-249 

Telex: TP824 HEWPACK 

Cable: HEWPACK Taipei 

THAILAND 

UNIMESA Co., Ltd. 
Chongkoinee Building 
56 Suriwongse Road 
Bangkok 

Tel: 37956, 31300, 31307, 
37540 

Cable: UNIMESA Bangkok 

UGANDA 

Uganda Tele-Electric Co., Ltd. 

P.O. Box 4449 

Kampala 

Tel: 57279 

Cable: COMCO Kampala 

VIETNAM 

Peninsular Trading Inc. 

P.O. BOX H-3 

216 Hien-Vuong 

Saigon 

Tel: 20-805, 93398 

Cable: PENTRA, SAIGON 242 

ZAMBIA 

R. J. Tilbury (Zambia) Ltd. 

P.O. Box 2792 

Lusaka 

Zambia, Central Africa 

Tel: 73793 

Cable: ARJAYTEE, Lusaka 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 

Hewlett-Packard 
Co-ordination Office for 
Mediterranean and Middle 
East Operations 
Via Marocco, 7 
1-00144 Rome-Eur, Italy 
Tel: (6) 59 40 29 
Cable: HEWPACK1T Rome 
Telex: 61514 

OTHER AREAS NOT 
LISTED, CONTACT: 

Hewlett-Packard 
Export Trade Company 
3200 Htllview Ave. 
Palo Alto. California 94304 
Tel: (415) 326-7000 

(Feb. 71 493-1501) 
TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 
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